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THE STRUCTURE OF MOTOR TASKS 
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At the'present time, there does not seem to be any adequate/ 
means for classifying motor tasks. As* a consequence, ex-* 
perlmental studies of motor learning gnd performance 
variables yield information having limited generalizabillty. 
Rather than providing a basis for a broad conceptual 
framework, our research efforts tend to give rise to 
specialized domains In which theory development and theory 
testing are tied Inherently to a narrowly defined motor task 
such as horizontal positioning responses or tracking or 
simple reaction tlrpe situations. Even the extension of findings 
. from a straightforward data paper Is not possible as the 
' relationship between the motor tasks used in our In- 
vestigations is not clear. In addition to these problems, our 
Inability to specify commonalities In motor tasks has con- 
•trlbuted to the difficulty in applying findings derived from 
laboratory analysis to practical situations Involving the lear- 
ning and teaching of :motor skills. This last inadequacy is 
particularly Important in our research program at Teachers 
College. We have assumed that continued r^se.arch effort' 
shotHd produce Information thai ' evontually has some 
educational utility. 

For these many reasons, we have been engaged in a series of 
studies over the last:^ve years in which various strategies fpr;' 
classifying moto/ tasks have been examined. The purpose of 
this paper is to summarize this research concerned with our 
development of a taxonomy of motor tasks. The paper has 
been organized Into three sections. In the first section, there 
is a brief re,vlew of the various stages through which we have 
progressed in our attempts to arrive at a.tentative taxonomy.' 
The second sectfon is. focused upon the experimental 
strategies that have bedn used in our most recent work^ 

s t i yr t he -feseafoh-ffftdinge-that-provid e j h e b as i s fo r o ar"""" 
current taxonomy are presented. 



STAGES IN THE DEVELOPMENT OF A 
MOTOR TASK TAXONOMY 

Open/Closed Motor Tasks 

The first stage in our' efforts to explore- classification 
procedures involved an extension of the analysis of motor 
tasks rnade by POULTON (1957). Using the type of prediction 
required 'for a particular movement, Poulton had identified 
categories of skills and had applied the terms "bpen" and 
"closed" to two such categories. However, the basis for his 
distinctions seemed to be primarily in terms of processes not 
readily observable, that is, anticipatory processes within the 
organism. Influenced by the concept^ of LURIA (1966), 
' BERNSTEIN (1967),' and BRUNER ^(1968), we came to 
recognize th*at these predictive processes could be related 
quite directly to the environmental conditions under which the 
movement was performed. Re-deflning POULJON's two 
categories of motor tasks in terms of environmental con- 
ditions provided an anchor to clearly observable events and. 
thus, was amenable to verification. 

11 



The important assumption with which we started was that 
movements must match environmental constraints In order to 
produce a particular outcome or change in thal'envil'onment. 
Given that an Individual has established a goal, for example, 
'to throw a ball at a stationary target, the movement pa^ttern 
must conform to the spatial const^ralnts Inherent In the task if 
that outcome of hitting the target is to be produced. In this 
example, the spafial characteristics of the movement are 
restricted or determined by the positional- characteristics of 
the target as well a's the size, shape and weight ot the ball. 
These environmental events are, therefore, regulatory In the 
sense that the movement pattern must mold or conform to 
these conditions for successful goal-attainment. Although an 
gnderlying continuum was assumed, two types of en- 
vironmental control were identified and were labelled closed 
and open. Motor tasks In which pegulalory environmental 
conditions were fixed, stable and.;^tationary throughout the 
execution of the movement were defined as closed. When the 
regulatory conditions involved objects or persons moving in 
space and, thus,, involved events that changed positions in . 
space during.,the movement, the ta.<;k was considered open. 
In closed motor tasks,- the "spatial but not the temporal 
organization of the movement was assumed to be limited by 
the spatiar cpnstralnts of the stationary environment. In 
contrast, the spatial and temporal characteristics of 
movements used in open tasks were thought to.be restricted 
by the temporal/spatial characteristics of the variable 
regulatory conditions of the ••rnoving" environment. 

Beyond these differences concerning the nature of en- 
vironmental control and the constraints imposed on move- 
ment organization, open and closed motor tasks were pur- 



Ironed 10 vary in several important ways. As developed in 
detail elsewhere (GENTILE, 1972), it was proposed that 
acquisition and performance of open and closed motor tasks 
differed in; 

(a) the information processing and predictive demands of 
the task, 

(b) the nature of changes in movement organization that took 
* place during learning, 

(c) the conditions of practice appropriate for skill acquisitioYi, 
and 

(d) the need for specific types of augmented information 
feedback. 

Our initial research efforts produced very encouraging 
results in terms of the tenability of this clalssification'strategy. 
HIGGINS and SPAETH (1972) demonstrated that changes in 
movement organization during acquisition of open/closed 
tasks followed our predictions in terms of fixation and 
diversification of motor patterns. BURKE (1^*72) found that" 
athletes selected on the basis of particlr jon in open or 
closed sports environments d.iffere In information 
processing and predictive characteristics as measured by 
reaction and movement times in certain and uncertain tasks. 
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Similarly, BERQER (1 972) produced evidence that closed and 
open skill athletes differed on a number of selected per- 
- so^nallty characteristics. Recently, evidence has become 
available concerning differences In conditions of practice 
during acquisition of open and closed tasks (WITT, 1975). 
These data supplement . the earlier observations of 
HAMPTON (1970) and DEL REY (1971, 1972) concerning the 
differential effectiveness of two types j3f augmente^i informa- 
tion feedback (i.e., feedback pertaining to the movement 
versus feedback related to the Outcome) upon acquisition of 
open/closed tasks. On the basis of these Initial findings, it 
appeared that this simple dichotomy of open/closed tasKs 
did have some experimental validity. 

,At* this point. It seemed reasonable to explore another 
dimension that could be used to classify tasks* namely, the 
type of movement required. Several lines of evidence 
suggested that any classification based upoh the* actual 
movement used In the task should distinguish between two 
broad categories of motor response : 

(a) movement patterns used for postural adjustment (that is. 
maintaining or changing total body position in space), 
and . • 



(b) movement patterns involving the upper limbs and hands 
that are used for maintaining or changing the position of 
objects In space. 

First, there appeared to be differences In the neuro- 
physiological control processes for these two categories 
of movement. Second, phylogenetio and deveflopmental 
comparisons had emphasized the Importance of the hands, 
especially in tool using behaviors, as a more complex 
mode of interaction than simpler postural processes 
(PAILLARD, 1960; BRUNER, 1968). Lastly, from work such as 
STARK'S (1968) In bioengineering, a division of control 
processes into postural and "voluntary" was proposed <see 
HIGGINS, 1972 for a more detailed presentation In this area). 
Therefore, we employed these two dimensions (posture*and 
Independent, upper limb transport/manipulation), 
dichotomizing each Ihto two levels (body stability/body 
transport and . absence/presence of rnanlpulation), and 
arrived at a fpur-category system for classifying tasks 1n 
terms of the naturejof the movement required. In combination 
with the open/closed distinction related to the nature of 
envii'onmental control, an QveraM system of eight categories 
was attained (table I). . 



Table 1 - Initial Taxonomy Based Upon Environmental and Movement Requirements^ 


Nature of 


Nature of Movement Required By Task 




^ Environmental 


Total Body Stability 


Total Body Transport 


Control 


NoLT/M^ LT/M 


No LT/M 


»LT/M 


Closed 

(Spatial control:, 
stationary environment) 


Sitting ' Typing 
Standing Writing 


Walking 
Running 


Carrying or handling 
objects during 
locomotion 

Javelin throw 



Open 

(temporal/spatial control : 
moving environment) 



Standing on a 
moving train 
Log rolling 
Riding ah 
. escalator 



Reading a news- 
paper on a 

moving train 

Skeet shooting 

Batting in 
baseball 



Dodging a mov- 
ing object 

Walking In a 
moving train 

Dancing with a 
partner 



Run and catch a 
moving object 

Throwing on the 
run 

Dribbling in 
basketball 



1: LT/M - Independent limb transport and manipulation, usually involving maintainijgg or changing the position of objects In 
space. 



12 



12 



Mouvement. Actes du 7* symposium en apprentissage psycho-moteur et psychologie.du sport. Octobre 1975. ^ ^'X-'i 



i 



ERiC 



This overall system was very attractive to us as it. provided a 
meians to integrate other aspects of skilled performance with 
the task classification. For example, summarized in table II is 
an analysis of the oculomotor/visual processes that seemed 
to be associated with each task category (see Bt2ZI. 1974; 
YARBUS, 1967; ZINGHENKO, 1972). Thus, we were in- 
terested in pursuing research that would allow for the 
evaluation of this approach. One research strategy utilized 
was a factor analysis of performance measures on 16 tasks 
selected so as to be representative of each category (two 



tasks per category). The results of thjs study (GENTILE. 
' 1972), reported at this Symposium a few years ago, offered 
partial support for this system. However, subsequent in- 
vestigation of this classification strategy was curtailed as it 
became necessafy to reconsider our original definitions of 
open/closed tasks. 

J w 

\ 



Table 91 - Oculomotor Adjuttm^ntt and Vltualmotor Analysis Related to Motor Task Categories. 



Nature of 




Nature of Movement Required by Task 




Environmental c 


Total Body Stability 


Total Body Transport 


Control 


No LT/M 


LT/M 


No LT/M 


LT/M 


Closed 


Visual orientation 


, VO 


VO 


VO 


(Spatial control : 


c (VO) 


Simple search 


Rate analysis 


SS 


stationary environment) 




(SS) . ' 


(RA) 


RA ' 


Open 


VO 


VO 


VO 


VO 


(Temporal/spatial control: 


Tracking 


SS 


RA 


SS 


moving environment) 


(TR) . 


TR- 


TR 


TR 










RA 



Note: VO = ConveVgence/dlvergence and compensatory eye movements that provide input relative to vertlcality and 

relationship of head/body and external^objects. - . 

SS = Primarily saccatJIc eye movements providing^nput regarding location and features of stationary external objects. 
RA = Convergence/divergence Jto derive input regarding environment into which the body is moving; ppint of focus 

{distance) determined by the rate of total body motion. 
TR = Slow pursuit and saccadic eye movements providing input regarding the spatial/temporal features of moving 

objects. ^ 
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1^ : During the time Or. Lawrence ABRAHAM was associated with 
-f;^:-' our laboratory, he raised several irksome questions concer- 
. nfng the definitions of open and closed tasks. For example, 
Vone question posed was how to classify a task that involved a 
moving object that did not vary from pne occurrence to the 
next. A shooting gallery display would be ah instance of this 
typeof environment.. Similarly, tasks such as putting In golf or * 
high jumping did not seeni^readily classifiable ; the regulatory 
conditions In the environment were stationary during the 
execution of the movement but varied from trial to trial It 
became obvious that th6 original definitions of open/clOsed 
motor tasks were confounded. Rather than consisting of two 
. levels of one variable, the definitions Involved varlatlpn along 
two dimensions: intertrlal variability in regulatory conditions 
was one factor, stationary/moving environmental conditions ^ 
/ ;was'' a second factor. Closed tasks had been defined as 
Involving stationary and stable events; open tasks as in- 
volving moving and variable conditionis, Thus, it was 
necessary to modify the original definitions and procedures 
for classifying motor tasks. Each variable was considered 
separately and a four*category system for environmental 
control was obtained (table III). 



Table III - Initial Modification of IMotor Tasic Taxonomy. 



ilaturaiydjf 


Intertrlal Variability 


a ■ 


Environmental Control 


Absent 


) 

Present 




(Category 1) 


(Category 3) 




Batting off a stationary 


Battiriv ui^ a stationary tee with 


Stationary 


tee what remains in one 


height of tee varied from one 




fixed position 


attempt to the next « 


r 


(Category 2) 


(Category 4) , - 




Batting a ball pitched by 


Batting a ball pitched by machine : . . 




machine at one fixed rate 


a) At one fixed speed but with 




and flight pattern 

) 


, different flight patterns 


Moving 


b) At different speeds with the 






same flight pattern 






c) With variation in both speed and .. ' ) 






and flight pattern from trial ' 






to trial ^ 



This modified classification system, based only on the nature 
of envlrdhmental control, provided the. framework for the 
experiments to be reported in this paper. Hence, some 
elaboration concerning the characteristics - of the four 
categories seems aj3proprlate. In accord with our initial 
classification strategy, it was' assumed that stationary en- 
vironments Imposed solely spat/a! constraints upon move- 
ment organization; whereas moving environments were 
assumed to impose both temporal and spatial constraints. In 
terms of the predictive demands of these environments^ 
regulatory^condltions that Involve rfioving objects or persons 
ailways. require the performer to compensate through an- 
ticipation for the inherent tinie lags In his information 
processing capabilities. However.^ the time stress within a 
trial, concerning the gathering and processing of Information 
and the seleptlon and execution of a response, would be 



reduced markedly If the performer had prior Information 
concerning the environmental constraints. When conditions 
do not vary from trial to trial, such information Is available and 
intertrlal predictive processes can reduce the Intratriial 
predictive demands. 
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We suspect that one reason the original formulation was 
confounded is that, in nature, moving objects tend to vary in 
• their spatial/temporal characteristiqs from one occurrence to 
the next. Only through man'j^ ingenuity have devices, been 
developed that provide for objects to be moved the same way 
over repeated presentations. Any researcher who has 
attempted to have an object move consistently in an ex- 
perimental task would appreciate how difficult it is to produce 
this condition. Indeed, only through the intervention of 
mechanical or electronic means is it possible to produce the 
same motion twice in succession. Thus, moving but invariant 
tasks (category 3, table III) are primarily the product of the 
laboratory. 

Using laboratory devices to structure environmental con- 
ditions allows for other alterations in moving objects that are- 
not normally possible. For example* tasks can be designed so 
that the spatial or the ten>poral characteristics of the moving 
object can be varied independently. Objects that move 
"naturally" have concurrent variation of these pararfieters. 
However, th laboratory situations in which, for example, the 
moving object Is a target, the task can be structured so that: 

.(a> the same target, following the same course. Is presented 
on each trial while the speed of target is varied, or 

(b) the same speed is used on each trial while the location of 
the target is varied. 

Of course, a third condition In which both the spatial and 
temporal parameters are varied Is also feasible. Thus, in a 
laboratory analysis of this modified classification system, 
moving and variable tasks (category 4, table III) could be 
subdivided according to the relative variability in spatial or 
temporal constraints. i 

The research reported in this paper involved the evaluation of 
this modified classification system including the subdivisions 
of category four. The research strategy involved a detailed 
analysis of the movement organization used by performers 
under the variations in environmental control specified by this ^ 
four-category system. The procedures developed for the 
analysis of movement and the results of our studies are 
discussed in the next sections of this paper. However, to 
complete this historical 'introduction, a brief overview is 
presented of the most current stage in our taxonomic efforts 
. that has evolved as a consequence' of our research findings. 

Current Status 

"^The third taxonomy that has been derived from our recent 
experiments using. movement analysis is Surprisingly similar 
to the open/closed dichotomy with which we had started.' 
Considered only in terms of environmental regulation, there 

^(foes appear to be two broad categories of motor tasks. One 
category;^ is Identical to the open task condition specified 
Initfaliy': regulatory conditions that Involve moving and 
variable environments. The other broad category includes 
two types of task conditions: 

(a) "closed" tasks as defined initially involving stationary and , 
stable environments and-j . - 

(b) "limited Interaction" tasks involving stationary or movir]ig 
environments that vary from trial to trial primarily in terms 
of one dimension, that is, spatially or temporally but not 
both concurrently. 

In. addition to clarifying our classification p/ocedures, the 
data from our recent experiments seems to invalidate some 
of our Initial assumptions. First, although we had assumed . 
thatenvironnriental events controlled movement organization. 



we had always modified our statements by Indicating that the 
morphological constraints of the Individual performer were 
also important detet^ioants. We were wrong. To a far greater 
extent than we had a^iapposed, the abstract features of the 
movement's framework are determined by environmental 
constraints. Secondly, It had been proposed that stationary 
environments restrict* only the spatial character sties' of the 
movement pattern. Again, this assumption seems to be 
incorrect. Both the spatial and temporal characteristics of the 
movement are a direct function of environmental conditions 
regardless of whether that environment involves moving or 
stationary objects. 

Thus, in a much more prpfound sense than we had believed 
possible, the nature of environmental/egulatlon determines 
it\e structural elements and abstract features of movement 
patterns used by adult performers. Based upon our ex- 
periments, these conclusions seem reasonable and tenable. 
Let<us now discuss the procedures and findings that provided 
the basis for our current views. 

METHODOLOGICAL CONSIDERATIONS " 
Overview and Rationable of Research Strategies 

This overview focuses upon three primary questions: 

(a) what was the level of analysis used and why was it 
appropriate for the study of a taxonomy of motor tasks, 

(b) how was the taxonomy reduced and translated into a 
laboratory and experimental research setting, and 

.(c) what was the method and rationale for reducing 
cinematographic records of the movement to quantifiable 
and abstract parameters of the movement? 

To date little, if any, research has focused upon the move- 
ment in relation to systematically varied environmental con- 
ditions. Investigators interested in motor skids have concen- 
trated their research efforts mainly upon the outcome of the 
movement and have had little concern with ftie movement 
that produces the outcome. We began our studies with the 
basic premise that detailed analysis of movements per- 
fornried under laboratory conditions (where spatial and tem- 
poral dimerisions of the environment are carefully controlled 
and systematically varied) allows considerable insight into the 
underlying mechanisms and processes involved in the 
organization of movement. 

The research reported tiere Is from a series of performance 
studies using a dart th ''owing task in which no attempt was 
made to evaluate the data within a learning paradigm, for the 
purposes of these studies, we selected one type of movement 
condition, namely, body stability with limb transport/ 
manipulation (table I). Specififcally, the movement used was 
throwing a dart from a stationary standing position at a 
target, > 

The Level of Observation 

The level of observation selected to directly analyze the 
movement involved in the dart throwing task was to use 
cinematographic techniques to record and quantify selected 
parameters and featur^is of the movement, Specifically, it 
involved the detailed analysis of the pattern of movement, in 
space/time, by specifying prior to the^analysis the structural 
elements of the movement. These^ elements were then 
systematically analyzed In relation tp.the environmental 
condition. . . 
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*^ The structural elements of a pattern of movement consist 
of related displacement, velocity and acceleration 
char'acteristics. These elements can be reduced to an 
abstract representation of the spatial and temporal com- 
ponents of the movement. (The detailed procedures will be 
developed in the final section dealing with data reduction). 
Thus, the "movement" level of analysis used is a four-level 
reduction progressing from the pattern of the movement to 
an abstract representation of its spatial/temporal character. 
This type of analysis provides the investigator with valuable 
information concerning the underlying drganizational schema 
of the movement. 

To more adequately understand the underlying mechanisms 
involved In the organization of movement, we have attempted 
to determine the functional relationships between the spatial 
and temporal components of the movement and conditions of 
tjhe environment. Finally, we expected that detailed analysis 
of the structural elements of the movement would yield 
information related to "rules", "strategies', "processes", 
"codes", etc., that the performer uses in meeting the varied 
demands or constraints imposed by the spatial and temporal 
cpnditions of the environment. Movements are the reflection 
• of underlying mechanisn'.s and processes of organization. . 

The Taxonomy and Experimental Conditions 

In order to test any hypothetical model, in thiis case the 
modified taxonomy of motor skills, it is necessary to reduce 
the abstract dimensions of the model to conditions compati- 
ble with laboratory analysis. Table III operationalizes the 
taxonomy in terms of real world examples. However, now it is 
necessary to reduce the taxonomy to the laboratory con- 
ditions employed in our studies. Thus, the general task and 
apparatus will be described followed by a discussion of the 
specific experlmehtal conditions: 

The Task and Target Apparatus 

A dart throwing task was selected for several reasons : 

(a) it is a relatively simple limb transport/manipulation move- 
ment in which each phase of the ergonomic cycle 
(preparation, action and follow-through) are easily deter- 
mined, 

(b) the actual execution of the movement occurs primarily in 
the saciltta) plane of motion and thus, is easy to record 
with single-camera (two-dimensional)^ cinematographic 
techniques, . 

(c) the critical ansltomical points used for analysis remain in 
constant view within the film record, . ' 

(d) the task provides for easy variation in target configuration 
without radically altering the movement parameters and 
body position of the performer, and 

(e) the target array can be manipulated with , respect to 
. location (spatial dimension) and speed (temporal dimen- 
sion) alloyying for a variety of experimental conditions. . 

The target was displayed, by a specially designed, motor- 
driven, Variable Array and Target Speed Apparatus (VAtSA). 
This apparatus allowed us to Independently vary or covary the 
spatial and temporal parameters of the target presentation 
(see SPAETH, 1973 for a coftiplete description of the VATSA). 
Through a small "viewing window" the target could be 
presented in different spatial locations at different speeds. In 
all of our studies, the "viewing window" had a horizontal 
dimension of six inches and a vertical dimension of eleven 
Inches. The rationale for thia small viewing space was based 
upon the need to restrict subjects' movements to one plane of 



motion in order to facilitate cinematographic analysis. The 
target location was varied in the vertical direction along three 
positions (high, middle or lovy). The target moved in a 
horizontal direction from right to left. For any condition and ^ 
trial the speed of target was constant (i.e.. no acceleration 
during target presentation). 

Reduction of the Taxonomy to Experimental 
Conditions 

Each category of the modified taxonomy has been reduced to 
a set of experimental conditions (table IV). The first category 
was represented by a condition in which there were no spatial 
or temporal changes occuring within or between trials. The 
task consisted of throwing a dart at a stationary target which 
retained the same spatial location form trial to trial. Category 
two Involved a moving target that did not vary in location or 
speed between trials. Category three involved stationary 
environmental conditions in which the spatial location of the 
target varied from trial to trial. In this condition, one of three 
vertically arranged targets was tested on each trial. Category 
four was represented by a set of three different conditions all 
of which involved a moving target and intertrial variability. 
The first condition in category four involved variation in target 
speed from trial to trial while holding target location constant. 
The second condition varied the target location v^'^j^i- ^olding 
speed constant across trials. The third condit;^; -r-i. aried 
both target location and speed between triafs. ^ 

.V- 
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Table IV Experimental Reductions of Modified Taxonomy. 



Nature of Intertrial Variability 



Environmental Control 


Absent 


Present 




(Category 1) 


(Category 3) 




Target stationary with fixed 


Target stationary with spatial location 


Stationary J- 


location from trial to trial 


varied from trial to trial 




(ROSEN and HOROWITZ-HANDE) 


(ROSEN) ^ 


Moving. 


(Category 2) 

Target movfng with speed and 
spatial location fixed from 
trial to trial 

(R0S6N and HOROWITZ-HANDE) 


(Category 4) # 
Target moving: 

a) Spatial location fixed with speed 
varies from trial to trial 
(SPAETH. 1973) 

b) Speed of target fixed with spatial 



location varied froni trial to trial 
(O'BRIEN, in progress) 
c) Target speed and location covaried 
from trial to trial 

(MILLER. MAURIELLO. and O'BRIEN) 



Movement Analysis 

Cinematographic techniques were employed to record each 
■ subject's dart throwing movements during one of the specific 
experimental conditions outlined above. The procedures 
used for data analysis and reduction were the result of 
considerable pilot work. For example, we selected the wrist 
as the critical anatomical point for movement analysis only 
after detailed evaluation of several other anatomical points 
had been undertaken. The wrist yielded all data appropriate 
to our questions, and was a satisfactory reflection of all limb 
segns^nts participating in the th^rowlng movement. 

Procedural Details 

All suWects were volunteer,. male undergraduate'or graduate 
students at Columbia University. They reported to the 
laboratory for each .session whe/e they received a standar- 
dized set of instructions. Finger tabs were connected to the 
,thumb and Index finger of each subject prior to testing. When 
the dart was grasped by the subject an electronic circuit was 
completed which activated a neon light appearing In the 
camera view (but not In view of the subjecf). Deactivation of 
this light Indicated when the dart was released at the end of 
the throwing movement. White noise was presented through 
headphones placed over the subjects* ears (under the 
moving target condition) In order to mask any .effect of the 



sound of lhe motor driving the target. Subjects were\ 
positioned six. feet in front of and directly opposite the right 
edge of the viewing window. All subjects assumed an iden- 
tical standing position. 

Five-inch long metal darts with plastic vanes and weighing ^te 
ounces were used. For all studies, the target face was 11X11 
inches with a colored r x 1 Inch center. Subjects were 
instructed to aim for the center square. 

In order to facilitate the cinematographic analysis, two lights 
were arranged within the camera view. One light indicated 
when the subject released the dart and served as the;*entry" 
or ''anchor" point for analysis of the film. The second light 
Indicated when the target entered the viewing window and 
provided Information about the time delay between target 
presentation and initiation of the movement ("preview"). Also 
included In the camera view was s series of identification 
numbers designating subject, trial number, and experimental 
condition being filmed. 

Procedures for filming, camera and light set-up were stan- 
dardized across studies and followed those outlined by 
MILLER and NELSON (1973). Following is a list of 
cinematographic specifications used throughout: 
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. 1. Camera — Bolex H-16, 16mm/spring drive with a Vario 
Switar 100 zoom lens. 

2. Lens settings — distance twenty-one (21) feet« wide angle 
"18*\ 

3. Film speed — the camera setting was 64 frames per 
. second with an actual film speed of 66.67 f.p.s. 

4. Distance from camera to subjects' right foot was twenty 
feet« 9 inches. 

5. Film type — Kodak Tri-X reviersal (SPAETH, 1973) and . 
Kodak 4-X reversal. 

6. Lights — four colortran and two minilight. A schematic 
representation of the VATSA, subject area and camera 
set-up is shown in figure 1. Subjects were filmed from 
their right side in all studies. 



Figure 1 - Laboratory arrangement and apparatus. 1 - target 
area; 2 - backdrop; 3 -plumb line; 4 -ex- 
perimenter shield; 5 - subject standing ^ 
location; 6 -equipment including neon lights 
and clock; 7 - camera. (SPAETH, 1973). 




Data Analysis 

A very specific and detailed type of kinematic analysis, 
developed in our laboratory, was used in the reduction of film 
records to numerical values describing the temporal and 
spatial features of the movement. Four orders of data 
reduction were employed and each order yielded Increasing- 
ly abstract values with respect to the actual movement (table 
V). The reduction of the film record to abstract values and not 
"real" values should be noted as an important departure from 
traditional biomechanical/kinesiological modes of analysis. 



We were not interested in obtaining a description of the 
microstrategies used by individual subjects in movement 
organization.. Rather, we were attempting to derive measures 
that would be indicative of the stable and invariant features of 
the movement pattern, that is, the underlying structure not 
the superficial details of the movement. This approach is 
based upon an assumption that these abstract movement 
descriptors are a more direct reflection of internal, motor 
processes (the gross framework or general schema of the 
movement) than are the "real" values associated with 
biomechanical description. 



Table V - Order of Reduction and Abstraction of the Movement. 



Order of 
Reduction 


Operation ^ 


Abstraction 


.Information 


First 


X-Y coordinate 
Frame number 
^' Frame numbers 


Beginning of movement 
Turn-around point 
Release point 

Beginning of movement 
TurnrBround point 
Release point 

Target first enters 
viewing window and 
beginning of rriovement. 


Spatial referents 
Temporal referents 
Preview referent 


Second 


Length of movement 
by phase — geo- 
metric function 

Number of frames 
by phase 

Number of frames 
between target 
presentation and 
movement initiation 


Linear extent — prepara- 
tory and action phase 

Temporal duration prepa- 
ratory and action 
phase 

Preview latency 


Spatial features 
of the moveme 

Temporal features 
of the movement 

Information pro- • ^, 
cessing delay 


Third 


Measure angles de- 
fined by prepara- 
tory and action 
phase 


Angular relation' 
between movement 
phases 


Nonlinear spatial 
parameter 


Fourth 


Ratio of linear 
extent to duration 
of movement 


"R^ate" of movement 


Spatial/temporal 
feature ♦ 



Id 



Once the cinematographic record was obtained (table V). 
data points in Jerms of coordinate x-y; values were deter- 
mined through frame by frame analysis, using the Vanguard 
Motion Analyzer. Thus, the first order of reduction provided 
coordinate x-y data points'.(spatiaI referents) for the wrist at 
point of release, turn-around point, and beginning of 
preparatory phases of the movement. Onset of a light, visible 
in the film record, was used as the "entry" point for obtaining 
the coordinate data f^r the point of dart release. The turn- 
around point of the movement was specified as the beginning 
of the action phase and was defined as thejrame in which' 
there was a clear indication that the subject's wrist was 
moving forward towards the target. The beginning of the ' 
preparatory phase of the movenient was defined as the frame 
in which there was a clear indication that the wrist moved 
continuously backward and/or upward with respect to the 
target. One aspect of the first order reduction, therefore. 
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provided information about the spatial location of the wrist at 
specific points during the movement. In addition to obtaining 
the x-y coordinate data for these three points within the 
movement pattern, temporal data was also derived, that is. 
the frame numbers for the point of release, turn-around point, 
and beginning Of the preparatory phase. The frame number 
for the point at which the target first came into the viewing 
window was also determined. These frame numbers provided 
information which served as temporal referents and were 
used in the second order reduction of the data. 

The next stage in pur analysis involved the transformation of 
the spatial and temporal referents into two types of informa- 
tion for the preparatory and action phases of the movement : 

(a) linear extent, and 

(b) duration. 

Linear extent for preparatory and action phases was deter- 
mined by calculating the relative distance between the 
coordinate x-y point : 

(a) for the beginning of the preparatory phase to turn- 
around, and 

(b) for the turn-around to the point of dart release. 



Figure .2 - Schematic representation of procedure for \ 

obtaining angular measures from displacemm 
patterns. / 
Vector a = (X, - X,y + (Y, - Y^)». (SPAETH, 1973), # 



(X,,YJ 




(X2.Y2) 



This distance (figure 2) is determined simply by solving for 
the hypotenuse of a right triangle (vector measure). To 
determine the duration of the movement for the preparatory 
and action phases w,e counted the number of elapsed frames 
between the beginning and turn-around points, and between 
the turn-around and release points. These linear extent and 
durational measures provided information about the abstract 
temporal and spatial features for each phase of the move- 
ment. In addition, a preview latency measure, indicating the 
delay between target presentation and the initiation of the 
movement, was derived (table V). This value was used in our 
analysis to help examine possible strategies subjects were 
using in solving the motor task. Obviously, this information 
was collected only for those conditions where the target was 
mpving.. 

The third order of data reduction involved a determination of 
the angle described by the. wrist during each phase of the ' 
movement. The angle for the preparatsiry and for. the action 
phase was calculated in relation to the absolute horizontal. 
That is. the angle described by. a line, between beginning of 
the movement and the turn-around point with the horizontal 
(P-H); and the arigle described by a line between the turn- 
around point and release point with the horizontal (A-H) 
(figure 3). The derivation of these angles involved using a 
trigonometric function which solved for each of the two 
angles. These angular, nieasurements provided a nonlinear 
spa,tial parameter describing the movement. 

Finally, a fourth order of reduction allowed us to describe tl^e ■* 
abstract relationship 'lietween linear extent and duration o> 
Mhe movement. This is a quasi 'Yate** value which was 
abstracted by dividing the durational measures^nto thelinear 
extent measures to produce information about the spatial/ 
temporal features of the movement. 
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Figure 3 - Schematic representation of derivatfon ol 
. selected angles from mean wrist displacement 
data for a given target position. P-H: angle 
between line of preparatory phase and the 
horizontal; P-A: angle between preparatory 
phase and action phase ; A-H : angle between line 
of action phase and horizontal; S: beginning of. 
the movement; TR: turn-around point; R: 
5 release point. (SPAETH, 1973). 
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. EXPERIMENTAL RESULTS — ^ 

Motor Task Categories One and Two 

* Rosen and Horowltz-Hande (note 1) investigated the 
organization of. movisment used in tasks that involved' both 
statipnary and moving environments in which there was no' 

, intertrlal variability (table IV). In one condition, the environ- 
ment was stationary, with a fixed tarflet location for all trials. 
The other condition involved a moving target that was 
maintained iat a Jlxect speed anrf spatial locatlon from trial to 
^- tWkl. Under ^the" statlpnarV target condition, three subjects - 
threw darts'at the^ fixed target- which was ;locatiBd-in-the 
VATSA viewing window. In the moving target condition, three 

' subjects threw darts at a target that was presented at a 
constant speed (8.46 Inches per second) and moved from 

. right to left Into the same target et window over all trials. The 
subjects were filmed during the first block of six trials, and the 
last block of six trials out of the total of thirty trials. 
Cinematographic data was transformed to the abstract 
measures of Jinear extent and temporal duration as 
described in table V. For each block of trials, mean extent and 
mean duration were calculated for the preparatory phase and 
the action phase Oi the niovement. The sum of both phases 
was considered to be total extent or the total duration of the 

. movement. 



Since our concern was with movement' organization after It . 
had becbme-Telatively stabilized, means and standard « 
deviations are reported for the last block of trials. This 
decision was supported by the fact that the blocking factqr 
interacted significantly with other factors in the two-way 
analysis of variahce.„These interactions reflected a change in 
the movement pattern after thefirst block of trials. Statistical 
evaluation of extent and duration measures indicated a 
significant effect of' movement phase, both for linear extent, F. 
(1,4) = 10.31, p < .OSTand for temporal duration, F (1, 4) = 
22.94, p < .01. Action phase of movement was found to be. 
longer in extent,' but shorter In duration than preparatory 
■ phase under both target conditions (table VI). 

It can be seen from table VI that the abstract parameters of 
the movement did not differ significantly under the two target 
conditions. Although linear extent of movement was slightly 
shorter for the moving target.-this difference was not signifi- 
cant. Since there was some difference in linear extent 
between the two conditions, the similarities between the 
durational measures is even more striking. The mean durar 
tion of both preparatory and action phases, as . well as total 
duration. Is alm^ost Identical across target conditions. It\ 
'should be noted that under the condition of moving target, \ "''' 
there was an increase in variabil|jty ground the mean. This \ 



Tabro VI ~T Means and Standard Deviation of Linear and Durational Measures Expressed as Vector Measures and Elapsed Film 
Frames\ 



Linear Extent 


; Temporal Duration 


Target 




Preparatory 


Action > 


Total 


Preparatory 


Action . 


Total 


Condition' 




phase 


phase 


Extent 


phase 


phase . 


Duration 


Stationary ^ 
















target 




.6646 


.8607 


1.5257 


23.78 


10.78 


34.56 




S.D. 


.2049 


.3622 


.5063 


3.90 ' 


2.07 


4.47 


Moving 
















target 




.5535 


.7468 


1.3003 


23.39 


10.94 


34.33 




S.D. 


.4356 


.2946 


.6359 


15.28 


3.28 <■. 


17.38 



1. ROSEN. B. and HOROWITZ-HANDE, E. (note 1). 



1. Roson, B. M. and Horowltz-Hande, B,, The effects of stationary 
versus moving environment on the organization of movement. 
Unpublished manuscript, Motor Learning Laboratory. Teachers 
College, Columbia University, 197i5. V . 
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increase in variability occurred in'the preparatory phase of 
the movement and was true for both linear and durational 
measures. 



Motor Task Category Three . 

ROSEN (note 2) investigated the effects of intertial variability 
in a stationary environment by changing the designated 
target from trial to trial (table IV). Three target centers, six 
inches apart, and of different colors, were arranged vertically 
and* attached to the VATSA so that the center target coin- 
cided with the center of the target window. These targets 
were visible at all times. After a "ready" signdl, subjects were 
Instructed (by the^iaming of the target color) to throw the dart, 
at the color of the target to be acquired. Target designation 
varied from trial to trial in the following manner: high, 
medium, low, low, high, medium. Subjects were instructed to 
take as much time as they needed to aim and throw the dart 
accurately. Thus, a high degree of intertrial variability was 
employed, but within a stationary environment with no 
temporal constraints. i 



A total of 60 trials was given, arranged in five blocks pf 12 
trials each, with each target position presented , four times 
within each block. Three subjects were filmed during the first, 
third and fifth blocks of trials and data analyzed jn keeping, 
with the previous^tu(}y, means and standard devlafions will 
be reported for the last trtocli^f trlals^bnly (table Vll): 

Analysis of variance again reveaie^^^ignificant difference 
between the phases of the movement for both linear extent, F 
(1,2) = 11.86, p < .10, and temporal duration, F (1, 2) = 
155.55, p < .01. An alpha level of .10 was established for 
statistical evaluation as the number of subjects that are 
feasible to use in a cinematographic study must, of necessity. 



Table VII - Meant and Standard Deviation of Linear and Durational Measures Expressed as Vector Measures and Elapsed 
Film FraiiHks^ 



Linear Extent 




Temporal Duration 


3 


Target : 




' Preparatory^ 


Action 


Xdtal 


Preparatory 


Action 


Total 


Position 




phase 




Exte'hV 


phase 


' ^ phase • 


Duration 


High 




1.3087 


.8422 


2.1509 


36.58 


10.83. 


47.41 


Medium 




1,2581 


. .9243 


2.1824 


36.42 


• 10.92 


,47.33, 


Low _ 




1.2034 


.7947 


1.9981 


33.50 


9.67 


43.17 


Overall 




1.2567 


.8537 


2.1105 


35.55 


10.47 


46.03 




S.D. 


.4836 


.4111 


.8780 


8.66 


4.81 


13.10 



1. ROSEN, B. (note 2).'^ 



'2/ Rosen; B. M. 
environment, 



manuscript, 1975. 



The effects of intertriaf vertabitity, in a stetionary 
on the organization of movement: Unpublished 



2 a 



be small. An interaction between target and phase was found 
for linear extent, F (1, 2) = 5.29, p < .10. Individual 
comparisons were carried 'out and* revealed significant 
differences between the phases of the movement (critical 
value =; .133, df = 2, 8; p < .05). No significant differences 
were found between target positions for each phase of 
movement, but the proportion of the total extent of movement 
that was allotted to each phase varied as a function of targist 
position. The preparatory phase became relatively shorter 
and the action phase correspondingly longer at the center^ 
position of the three target locations. 
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• Coordinate data was transformed into angular relationships 
between the movement phases (figure 3). An analysis of the 
angle between the horizontar and both preparatory and 
action phases reVQaled' that subjects were systematically' 
varying the angle of the action , phase with respect to the 
absolute horizontal (Fmax = 90.50. p < .05). The action phase 
was clearly adjusted according to target position (table VMI), 
obviously allowirrg subjects to match darl .release to relative 
height of target. (Friedman ANOVA. = '6.0. p < .0^). No 
Such angular relationship, was found for the preparatory 
phase of the movement. 



Table VIII - Angular displacement of Preparatory and Actjon Phase from the Horizontal by Subject and Target for the Lai 


^ Block of Trials'. 










• . ' ^ ' : . Targets 


Subjects . 


Phase 


High 


Medium 


Low 


V'- 1 ' ■ 


Preparatory 


■ 22«30' 


20M5' 


17*'50* 




Action 


6«45' 


3°45' 


- 1042' 


... 2 


Preparatory 


79*'05' 


77^20' 


78*'06' 




Action 


- 3^10' 


8*'15' 


-^11 MO' 




Preparatory 


44«05' 


39«30' ^ 


43«45' 




Action 


- 8''55' c 


- 8«05' 


-2r00' 

4 



1.. ROSEN. B.(note 2). 



in response to the spatial constraints of the environment that 
viafied from trial to trial, subjects altered the spatial features 
of the movement pattern while keeping the general 
framework of the movement constant. . There was a 
remarkable similarity in the jinear extent and tenjiporal 
duration of the. movement across the three target positions, 
and even more'remarkably. across experiments. The means 
for the linear extent and the temporal duration measures of 
the action phase of movement obtained in. this experiment 
are very similar to those measures obtained under motor task 
cal0gories one and two in the previous experiment (fables VI 
and VII). The'feict that tHese data are close to identicski is even 
more surprising since they represent three different groups 
of three subjects each, witji each group performing under 
either a different environnientaJ constraint or a different 
degree of intertrial variability. 

Motor Task Catebory Four 

. X : ,. ■ 

In order to explore the effects of both a moving environment 
and intertrial variability on the pr'garri2ation of movement. 
SPAETIH (1973) u%ed a target that varied in speed froni trial to 
trial, but maintained the same spatial location each time 
(table IV). The. target was presented a', three speeds: * 

(a) fast (F) = 12.85 inches per second.- 

(b) medium (M) = 8.46 inches per second, and 

(c) slow (8) - 4.98 inches per second. . 

Six subjects were tested under these task conditions for a. 
total of 60 trials (five blocks of 12 trials each).The ordering of 
speeds within each block consisted of the pattern S-F-M-F-S- 
M repeated twice. Thus, each block contained four presen- 
tations of t^e same speed. Blocks one, three and five were 
vfilmed and^data were analyzed. Consistent with the prior 
experirpants, datals reported for l^e last block of trials only. 




SPAETH (1973) found a significant effect of movement 
phases for the temporal duration measures. F (1; 5) = 72.65, 
p < .01, with preparatory phase longer in duration than the 
action phase. In addition, the duration of preparatory phase 
was directly related to the speed of the moving target. F (2, 
10) = 116.58, p < .01. with the duration of the preparatory 
phase ordered in direct correspondence with the target 
speed. The action phase under the medium and slow speeds 
did not differ; however, both were significantly longer than 
under fast target speed (table JX). No significant differences 
between' means were found for linear extent measures 
although changes did occur over blocks of triats-:-lt is evident 
that the mean linear extent measures of the movement was 
quite similar across target speeds indicating a stable spatial 
feature of the movement despite variability in the speed of 
target between trials (table IX). In addition, the actual mean 
extent of action phase is almost the same as that fdlind under 
task conditions. for category three (ROSEM. note 2). Further, 
length of preparatory phase .was comparable to that 
observed undei category three task conditions (ROSEN and 
HOROWITZ-HANDE. note 1). A comparison between the 
durational measures shows a striking'similarity in duration of 
action phase across all three of these studies (tables VI. Vir 
and IX). The duration of both movement phases at the 
.medium speed in the present experiment was* very similar to 
those measures observed for the moving target condition that 
did not involve intertrial variability (ROSEN and HOROWITZ- 
HANDE, note .1). The medium speed of the target was 
identical to that used for the ROSEN and HOROWITZ-HANDE 
experiment. . ^ 
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Table IX -Means arid Standard Deviation for Linear Extifnt and Temporal Duration Expressed as Vector Measures and 
Elapsed Film Frames ^ " . 









Linear Extent 




. Tempori^l Duration ""-^ 


Target 




Preparatory 


Action 


Total 


Preparatory 


Action 


Total " 


Speed 




phase 


phase 


Extent 


phase 


phase 


Duration . 


Slow 




.76 


.93 


1.69 


34.24 


^10.54 


44.79 




S.D. 


.59 


.39 




8.97 


4.26 




Medium 




.61. 


.91 


1.52 


24.75 


10;33 


35.08 




S,D. : 


.59 


.34 




6.80 


3.65 




Fast 




^ .63 


.83 


1.46 


16.17 


7.99 


23.96 




S.D. 


.68 


' .32 , 




5.17 


; 1.92 . 





1. SPAETH. R.K., 1973. 



. The results of the- present experiment seem to Indicate that 
under the medium target speed used for both experiments 
the temporal feature of the movement pattern was invariant In 
spite .of the presence of intertrial variability. The medium 
speed seemed to serve as a reference point for subjects. 
When the target speed was faster or slower than this 
reference, the subjects appeared to adjust* the temporal 
feature of the preparatory phase while "maintaining the same 
gross framework of the movement observed In the prior 
studies. - 

^ MILLER. Q^BRIEM'and MAURIELLO (note 3) investigated the 
tjrganlzatlon of movement under experimental conditions in 
which both target speed and location covaried from trial to ^ 
trial (table jvy. two target speeds (fast and slow) and two 
target positions (high and low) were used. The fast speed was 
14.66 inches per secondhand the slow, speed was 3.25 inches 
per second. Two targets were us^d in which the higher target 
center was orie and one-half inches above the low^r^'target 
center. Co varying speed and position resulted in four unique 
combinations: fast-high (FH), fast-low (FL), slow-high (SH). 
and slow-low (SL). These were presented in the following 
order: SH, FH, SH, FL. FH, FL, SL. Subjects were tested for a 

. .total of 80 trials per day (subdivided into five blocks of 16 

■ trials each) for three consecutive days.^Cinematographic 
records were obtained for the first, third and fifth blocks of 
trials on day one, "and for the fourth block of trials on day. 
three. Means' and standard deviations are reported for the 

. last block of filmed trials (table X). 

' 3. Miller. E. A., O'Brien. R. arid Maurieljo. A., intertrial vartabiiity arid 
the effects of coyarying spatiai and temporai environmentai 
constraints on the organization of movement. Unpublished 
manuscript. Motor Learning Laboratory. Teachers College. 
• Columbia University, 1975. 
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Table X- Means for Linear Extent and Temporal Durational Measures Expressed as Vector Measures and. Elapsed Film 
Frames \ 





Target 




Linear Extent 




Temporal Duration 


Speed 


Position 


Preparatory 
. phase 


Action 
. phase 


Total 
Extent 


Preparatory 
phase 


Action 
phase 


Total 
Duration. 


Fast 


/ High 


.13 


- .56 r 


.69 


5.92 


10,67 : / 


16.59 




Low 


.17 


.50* 


.67 


9.17 


10.50' . 


19.67 


Slow 


High 


.12 


.50 


.63 


11.98 


12.17. ^ ■ 


23.25 




Low , 


.14 


.54 . 


.68 


12.33 


' 12.25 ' 


24.58 ^. 




Overall 




.53 


.67 


9.63 


ri.4o 


21.03 



1. MILLER. E.. O'BRIEN; R.. and MAURIELLO. A. (note 3). 

An analysis of vafrlance for temporal duration measures' 
showed a significant effect of target speeds/especially updn ^ 
the preparatory phase of the movement, ^ (1, 14) = 26.49.. p 
< .01. This observation Is In accord with SPAETH>(1973) ^ 
data. . ; 

Analysis of variance on the JInear extent da\a produced an 
effect of phase. F (1, 14) = 85.2, p < .01, with action phase 
longer than preparatory phase. Ih addition to th^ di/ference in 
the relative length of the phases, the values for phase lengths 
look very different from the data produced In all of the other 
experiments. Lii;iear extent of preparatory phase Is markedly . 
reduced under target conditions; action phase is also 
soniewhat shorter In. extent than in the other experiments. 
These disparities suggested that In a moving environment In- 
which spatial and temporal dimensions covary^.from trial to 
triar there was a deaf alteration in movement organization in 
comparison to all other motor task conditions examined In^ 
prior'studies. : , 

,\ Inspection of preview duration data revealed a main effect of' 
speed of target. F (1, 2) = 496.28, p;< .Olr This finding was In 
accord with SPAETH (1973). F'(2, 8) = 36.77, p < .01. Both 



.studies record a relatively short jDreview* duration for fast 
target speed, compared to a relatively longer one for slow 
target .speed (table XI). 

Close Inspection of the preview duration data at the fast 
speed in this experiment, coupled ^with"* the durational 
measures for preparatory and action phaseis suggested that 
at least two out of the three subjects werie utilizing a particular 
strategy for deail^g with unpredictable changes InMarget 
position under high temporal stress. For these two subjects, 
preview duration at the low target was shorter than at the high 
target, along with a concomitant increase in duration of 
preparatory phase. This suggested that these subjects were 
"looking low" or initiating thg movement more quickly (i.e., 
with less preview time), when the low target came into view, 
whiljB waiting longer to start- rnoving if the "expected" 
target >was rfot forthcoming. The lack of corroborative 
evidence from subject one does notiriecessarily mean that he 
was not* utilizing the same strategy. It may be that he was* 
switching the position of the "expected", target equally 
between high and low targets. 



Table XI - Means and Standard Deviations for Preview Latency Measures Obtained with Two Task Conditions for Category. 
Four.' ,v'>,-,.- ^ , 



Task Conditions 



Target 
Speed 



Target Location Fixed 
and Speed Varied^ 



Both Target Location 
and Speed Varied ? 



Fast 



S.D. 



18.173.. 

2.48 



8.71 
7.01- 



Slow 



S.D. 



81.92 
26.62 



119.63 
' 15.3 



1. SPAETH (1973). ■ ; - I- ' , 

2. MlLLER.efa/.*^(not(B3). - < ' - a ir ^ > 

. 3. Cell entries are.expressed in terms of number of elapsed frames (1 frame = .OlSsec). 
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■ Further inspection of the original data uncovered another 
pervasive difference between tkiis experiment by MILLER et 

^ aL 4note 3) and all of the other studies. While there were a few 
"zero" "'preparatory phases (complete elimination of 
preparatory phase) observed infrequently throughout the 
other studies, subjects two and three in the present experi- 
ment ^produced 32 ahd^36 trlals.^respectively, out of a total of 

• 64 In which no preparatory phase was discernible. Ip'feddi- 
tion, the niean duration of the preparatory phase of subject 
three was well below that observed previously. This 
phenomenon acdounts-for the large reduction in the means 
for both extent and duration of preparatory pfiase discussed 
previously. The reduction in extent and duration of 
preparatory phase, the differential utilization pf preview 
duration according to target position, and the changes^ in 
duration of both phases of the movement all led to the 
conclusion that the spatial and temporal features of the 
movement pattern (i.e.,. the jgross framework) under the 
motor task conditions in which both the target speed and the 
target position varied from triaf to triai was markedly different 
from all other experiments reported here. - ^ 



^ ' V Summary 

Based upon the findings of these several studies of move- 
ment organization under task conditions defined by our 
modified taxonomy, four general conclusions seemed tena- 
.bfe. 

1. The spatial/temporal characteristics of the environment, 
^ structured in terms of the variations in the tasks that we 
employed, resulted In similarities in movement organization 
that were remarkable. We had not expected that the abstract 
• features of the movement, assumed by reflecting the gross 
framework or motor schema, would be invariant across most 
of these studies involving both moving and stationary targets. 
However, this was indeed the case for all motor task condi- 
tions except those involving a moving target in which the 
spatial and temporal characteristics covaried over trials. For 
ajr other task conditions, the abstract spatial and temporal 
."features of the movement. seemed determined by the task, 
constraints regardless of individual variation in morphology, 
past experience, or skill level of our subjects. In undertaking 
. our research', we ha$ assumed that the movement organiza- 
tion was influenced by individual morphology. Further, we 
had assumed that stationary environments imposed only 
? spatial' control. Both assumptions are no longer tenable. For 
^the two phases of action in dart throwing, both the spatial and 
temporal features of the movement were determined by the 
. task regardless of whether the environment was moving or 
stationary and regardless of the individual differences bet- 
ween subjects. 



2., For the two phases of action in dart throwing, the effect of 
intertrial variability in regulatory conditions was upoA the 
abstract features associated with the preparatory phasij of 
the movement. Furthermora, modification of the spatiaJ or 
temporal features of the preparatory phase was a direct 
function of the nature of environmental variation. For exa^n- 
ple, when the target speed varied^over trials; the subjects 
varied the temporal duration of the preparatory phase. 

3. Alteration [n the spatial or temporal features of the 
preparatory phase appeared to follow a type of range effect. 
The middle value of. three task conditions resulted in move-r 
ments'having' abstract features in common with those obser-^ 
ved under fixed, stationary conditions. The. other two task 
conditions (e.g.,„faster or slowec target speeds) resulted in 
preparatory phases thai were faster or slower than this 
"reference" movement observed under the medium target 
speed, Intertrial variability that involved only one dimension 
(spatial or temporal but not both concurrently) seemed to be 
handled by redefining one, relevant parameter (or specifica- 
tion) within the gross movement framework following typically 
observed range effects. 

4. In terms' of the relationship between task conditions arfd 
movement organization observed in our studies, there ap- 
peared to be two broad categories of motor tasks. In one 
category, the .gross organization of the movement was 
maintained across task conditions involving : .fixed /statig- 
nary, fixed/moving, and variable/stationary environments as 
well as those variable/moving^ environments in which only 
Pne dimension changed across" trials (spatial or temporal but 
not both concurrently). Although alteration in one abstract 
movement feature was used to match variability within these 
task conditions ("closed" or "limited interaction"), the general 
features of the movement pattern were maintained. In con- 
trast, moving/variabfe environments in which the spatial and 
temporal dimensions covaried over trials elicited a new and 
different gross frameworj^ for the m^ovement, These task 
conditions are in accord with our initial definition of "open" 
tasks. Thus, it seemed as if our data provided support for the 
two-category system with which we had started. However, the 
more precise specification of the first category, in terms of 
closed and limited interaction tasks, is an extension and 
refinement of our original efforts. 
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TOWARDS A TYPOLOGY 
OF APRAXIA' 



Eric A. Roy < 

Department of Psychology 
University of Waterloo 



The term apraxia refers to a variety of pathological conditions 
resulting from brain damage which involve the inability to 
carry out purposive, voluntary movements in the absence of 

c motor paralysis, ataxia, or dementia. While many forms of 
apraxia have been Identified (see DE AJURIAGUERRA and 

'TISSOT, 1969), the focus of this paper is only on those which 
affect the praxis of limb movements (i.e. limb-related aprax- 
las). A brief description of the clinical symptoms surrounding 
each apraxic syndrome is provided. Then these apraxias are 
examined from three perspectives: 

1 - in terms of the site of brain damage, 

2 - in terms of the secondary symptorri's associated with the 

apraxic disturbance, and 

J - ♦flrms of the pattern of disabilities to limb praxis evident 
'r ' ' n apraxic syndrome. Using this information.- a 
typoidgy is developed. This typology with its ^mphasis on 
the (disorder underlying the apraxia is discussed in terms 
pf how It can be used to study apraxia and in terms of its 
Implications for models depicting the organization of 
motor skill. 



CLINICAL SYNDROMES 

While sonrie time could be spent recounting the de^'elopment 
of clinical investigation into apraxia. rather more fruitful 
discussion car be devoted here to examining the clinical 
symptoms associated with each of the several syndromes of 
apraxia. An historical perspective to this area can be gleaned 
from DE AJURIAGUERRA and TISSOT (1969). 

The classifications of apraxia in use today differ somewhat 
from those developed by , HERMANN (1908). The symp; 
tomology within each cl^sification has been expanded over 
the years and, as well, new classiflcatiohS'have been added. 
To the classical forms of apraxia (ideational, ideomotor, and 
limb-kinetic) h^ve been added DENNY-BROWN's (1958) 
kinetic apraxia and Luria's kTnesthetic apraxia (LURIA, 1966) 
both ofvyhich bear some resemblance to limb-kinetic apraxia; 
also further delineations of constructional apraxia have been 
suggested. Finally, apraxia following damage to the frontal 
and premotor areas has also been identified. 

LImb-klnetIc and Related Apraxlas 

Limb-kinetic apraxia involves the inability to perform par- 
ticular isolated movements (e.g.. match striking in the move- 
ment sequence involved in lighting a candle). The rapidity 
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and delicacy of movement are disturbed independently of the 
degree of ideational complexity. This disorder may be 
specific enough to involve a particular muscle group: the 
musdes of several fingers, for example. It appears that the 
difficulty of a particular act is determined by the complexity of 
the muscular coordination involved for its execution and not 
by the psychomotor complexity (DE AJURIAGUERRA and 
TISSOT. 1969). 

This type of^apraxia is always unilateral and contralateral to a 
lesion in the primary motor areas except when it involves the 
face or the buccophonatory organs (larynx, tongue, mouth). 
Since these areas are '^bilaterally; innervated, a unilateral 
lesion, right or left sided, in the motor area will cause a 
bilateral disorder. \ 

Kinesthetic apraxia described by LURIA (1966) represents a 
disorder very similar to that present in limb-kinetic apraxia. 
This apraxia results from lesions in the post central motor 
cortical region, the cerebral cortex and, like limb-kinetic 
apraxia,, is unilateral and contralateral to the 31de of the 
. lesion. Unlike limb-kin^'tic apraxia kinesthetic sensory loss is 
attendant, while loss pf strength is not. Further, while in 
linib-kinetic apraxiat iiJie poor execution of components of a 
movement sequence can be ascribed to motor impairment 
due to damage of the motor cortex. In kinesthetic apraxia the 
observed clumsiness of movement is more the result of loss 
of kinesthetic feedback due to damage to the sensory areas 
in the sensorimotor area. 

Another type of apraxia similar to limb-kinetic apraxia Js 
kinetic apraxia. DENNV-BROWN (1958) described two types 
of kinetic apraxia: that'due to mesially placed lesions of the 
frontal lobe (magnetic apraxia) and that due to lesions of the 
parietal lobe (repellent apraxia). In magnetic apraxia there is 
a profound grasping reflex and an irrepressible. tendency to 
follow objects which touch the hand or merely enter the visual 
field. This exaggerated tendency to fixate on objects prevents 
the patient from shifting his attention or activity and so 
^ interferes with the performance of all activity. In repellent 
apraxia, on- the other hand, the tendency is for the patient to 
avoid anything touching the hand, foot or mouth. There is not 
only a tendency to withdraw from any contact but a difficulty 
in making contact a&the limb is too withdrawn and the fingers 
too extended in all p^iases. As with magnetic apraxia this 
disorder prevents the normal practic manipulations. 

DENNY-BROWN (1958) described these as contrasting types 
of kinetic apraxia. One is traceable to perseveration of all 
contactual reactions (magnetic apraxia). while the other 
represents a perseveration of all withdrawal responses 
(repellent apraxia). This type of apraxia represents a defect in 
the kinetic aspects of behaviour: an imbalance between two 
The motoric signs of perseveration and difficulty in evolving a . 
response are thought to be too nonspeciffc. They are 
common to almost all types of cerebral pathology. The spatial 
dyskinesia is limited, however, to egocentric space and 
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opposing systems. Denny-Brown and Chambers (In DCNNY- 
BROyVN, 1958, p. 22) showed that magnetic, exploratory 
aspect of behaviour Is managed by the ^parietal lobe and 
released by the frontal lobe. Conversely, the repellent, 
negative bias In behaviour was shown to be determined 
prlmarlly\by parts of the premotor area of the cortex and 
' released by the parietal lobe. Damage to elthier syistem 
' releases abnormal activity In the other resulting In either 
approach or avoidance behaviour. As with limb-klnetic 
apraxia these disorders are unilateral and contralateral to the 
side of the lesion. 

these types of apraxia (llmb-kinetlc, kinesthetic, kinetic) 
then, represent a disturbance of practic behaviour which is 
unilateral and which, generally, appears to be independent of 
•the^plannlng of- action. Limb-kinetic and kinesthetic apraxia 
Involve a, disruption of particular movement patterns'^due to 
the Ibss' of motor or sensory representation In the sen- 
sorlmotor region. Kinetic apraxia, however, does not involve 
.. the loss of movement patterns per se. Rather, it involves the 
disequilibrium between two opposing systems, approach and 
avoidance, with one or the other. under inordinate control. 
While limb-kinetic and kinesthetic apraxia would make 
moveiments look clumsy and inarticulate, kinetic apraxia 
seems to make any goal-directed behaviour almost impossi- 
ble. 

I deomotor Apraxia 

According to Liepmann, ideomotor apraxia was the dis- 
connection between the will to perform a particular act or 
^ gesture and the action patterns (motor engrams) used to 
carry it out (LIEPMANN, 1908). The substratum of the 
engram, considered by Liepmann to be in the cortical cells 
f in the Rolandic region, was thought to be dissociated from the 
t rest of the brain. A type of dissociation was thought to be 
; present in the absence of damage to either the plan or the 
: engram since the patient, although unable to perform actions 
to command 3, could perform the same actions spontaneous- 
: ly wi^h object use. More recent work (e.g. HECAEN, 1968; 
: BROWN, 1972) concurs with Liepmann's view suggesting that 
■ there is not a disruption of planning of the act to be 
accomplished but rather the execution at the level of the 
elementacy sequences is disturbed. They suggest that the 
practic disorder may manifest itself either in the absence of, 
response or by diffuse, disorganized and poorly aimed 
:' movements involving either the confusion of two different. 
. movements or the perseveration on a previous movement. 

While Liepmann and his followers ascribe the ideomotor 
. dysfunction more or less to the motor domain, another group 

of workers^ notably MORLAAS (1928, in BROWN^ 1972, 
. p. 163) and more recently DE AJURIAGUERRA and TISSOT 
..(1969) ascribe the disorder to a spatial dykinesia or agnosia. 



3. The inability of apraxic patients to respond to verbal command 
may. have three origins. First, damage to the area responsible for 
the comprehension of speech (Wernicke's area) will make it 
almost Impossible for the affected patient to respond, in this case, 
however, the problem is one of aphasia and not necessarily 
, apraxia although in many cases one is superimposed on the other 
-. making meaningful intiarpretation of the apraxic problem more 
difficult. Secondly, BROWN (1972, p. 160) observed that one 
patient consistently failed to show how to "Hold a shovel", but 
imrnediately responded when told to "Shovel snow". Thus, the 
specificity of. the command l^ of importance. Finally, damage to 
the corpus callosum described first by LIEPMANN. (1906) and.. 

. recently discussed by GESCHWIND (1975) makes response to 
" verbal- commands almost impossible due to the lack of jnter- 
hemispheric communication. Since in many of the apraxias 
discussed in this, paper, some form of callosai damage may be 
• present, this type of syndrome could also be present. <^ 



represents an Inability to orient movements around the body. 
Indeed right-left disorlentation.ls sometimes seen In conjunc- 
tion with this apraxia.. This, they suggest, explains why 
Ideomotor apraxia Is particularly apparent In gestures, both 
symbolic (e.g. sign of the cross) and mean1hgles3 (e.g. 
opposition of the fingers or of the hands to each other), which 
centre around the bojdy. Since these patients generally, are 
able to identify the symbolic value of the gesture In question 
as well as point out mistakes that the examiner may make lh~ 
carrying it out, the disorder cannot be attributed to gnostic 
disturbances in the visual realm. 

While these approaches appear at odds, it is probably the 
case that ideomotor apraxia involves both of these kinds of 
disorders, although It is uncertain which predominates. 
Evidence from constructional apraxia is Instructive In this 
regard. It has been shown that constructional apraxia in- 
volves two types of disorder: a visual-spatial agnostic com- 
ppnent when damage is in the right cerebral hemisphere and 
an executive disorder upon left cerebral damage. Since 
cerebral damage in ideomotor apraxia is generally bilateral 
(DE AJURIAGUERRA and TISSOT, 1969)* it Is reasonable to 
suppose that .as in severe bilateral cases of constructional 
apraxia, both a spatial gnostic disturbance and an executive 
disorder contribute to the apractic syndrome. - 

Ideomotor apraxia generally results from bilateral lesions In 
the parietal ^rea particularly around thesurpramarginalgyxus.. 
In' ex.aimining many cases of ideomotor apraxia DE 
AJUHIAGUERRA and TISSOT (1969) reported that while the 
supramarginal gyrus was most often implicated quite fre- 
quently the lesion included the whole of the parietal lobe and 
immediately adjacent parts of the temporal and occipital* 
lobes. 

Ideational Apraxia 

Ideational apraxia was, classically, thought to involve the 
impairment of the planning of a gesture or motor act due 
either to the inability to retrieve the plan from memory 
(amnesic apraxia) or to. the ineffectual organization of se- 
quence of actions into a coherent pattern (LIEPMANN, 1920). 

Generally, it is bilateral. and is characterized by an impair- 
ment of the harmonious and logical sequence of several 
elementary movements that make up a complex act, though 
eac;h movement itself is performed correctly. Single objects 
are misused, as for example, using a razor as a comb, but the 
difficulty is particularly apparent when a more complex act 
involving a sequence of actions with two or more objects is 
performed. For example, the ideational apraxic will be unable 
to light a candle with a match. Actions such as trying to light 
the match on the candle or trying to light the candle with an 
unlit match often occur. 

PICK (1905) characterized the disturbance as involving three 
types of error: 

a) impairment in the temporal sequence of Individual ' 
movements, 

b) termination of the movement prematurely, and. 

c) perseveration. 

He suggested, along with MARCUSE (1904) that there was a 
loss of 'attention directed to the voluntary action in which the 
patient forgot the next step in the sequence of activity. 
Subsequently, random activity followed which bore little 
resemblance to the original purpose of the act or gesture. As 
such. Pick vie d ideational apraxia as intermediate between 
agnosia- and omotor apraxia. 
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^ LIEPMANN (1908) basically accepted Pick's views and went 
on to suggest that, although Ideational apraxla was 
associated with perceptual difficulties, It 'did not depend on 
these ; rather, it related to the ideational plan of action. He 
suggested that there were,two forms of this apraxla. Failure to 
arouse the correct movement pattern resulted In amnesic 
form, while an insufficiency of the plan once evoked led to the 
other form. 

Lvepmann's dichotomy of ideational apraxla appears to 
present some problems in differentiating it.from ideomotor 
apraxla especially when considering the second form. To be 
totally Independent of the first, in which the incorrect plan is 
. selected, the second class of ideational apraxla would, 
necessarily, have to involve the patient sele -itlng the correct 
plan b.ut being unable to execute It properly. This does not fit 
well at all with Llepmann*s original classification in which 
ideational apraxla was seen as a disturbance in programming 

• with Ideomotor apraxla being the disordered execution of the 
action. His second class of ideational apraxla seems to be 
remarkably similar to ideomotor apraxla. Undoubtedly, this 
has led to much confusion concerning the separation of these 
two forms of apraxla. Several workers (NATHAN, 1947; 
DENNY-BROWN, 1956) felt that they could not be adequately 

• separated, while others (ZANGWILL, 1960; HECAEN; 1968) 
felt that ideational apraxla was just a more severe form of 
Ideomotor apraxla. HECAEN (1968) posited that, in the most 
severe cases of apraxla. Ideational apraxla was superim- 
posed on ideomotor apraxla not because the movements 
required with objects were more complex, but because the 
defect was so profound that even the presence and 
manipulation of concrete objects no longer had a facilitating 

... influence on the movements. 

Another group of researchers, notably Morlaas (in BROWN, 
1972, p. 163), chose to dispense 'with Liepmann s explana- 
tion ; they viewed apraxla as a specific manifestation of a 
general gnostic disturbance involving the space around the 
body. Based on the observed inability of the ideational 
apraxic to use objects within the body space Morlaas 
suggested that the disturbance was one of agnosia of 
utilization. Although the patient would identify the object and 
describe its-use, he was unable to utilize the object upon 
command. That some form of spatial agnosia was preisent 
was supported in the observation that, as in ideomotor 
~ apraxia. spatial disabilities such as right-left disorientation 
were sometirpes evident, ty 

Others (DE RENZI, FAGLIONI and SPINNLER, 1968; 
BROWN, 1972) hava likened the disorder in ideational aprax- 
ia to that present in aphasia. Indeed, in many cases, 
ideational apraxla occurred in conjunction with aphasic 
disorders. Ideational apraxia was viewed as a disturbance in 
concept formation, linked with the aphasias.'The disruption of 
organization of the act, the appearance of partial movements 
at the wrong time in the movement sequence, substitutions 
into conceptually or morphologically related actions, and the 
inability to evoke a movement when it is needed, are all 
reminiscent of. the defects which pervade in aphasia. They 
suggested that this may be considered a fluent type of apra'xia 
similar to fluent aphasia: there are an ab^undance of partial 
movements, each normal in itself, which, although dis- 
organized, have an ease and effortless quality often seen in 
the speech of the jargon aphasic. 

Taken together these views suggest that there may be two 
disorders present in ideational apraxia. The first would seem 
to be an amnesia for the proper movement sequences 
involved in performing a particular gesture or action. When 
asked to perform a particular gesture (e.g. salute) or 
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demonstrate how to use a particular object (e.g. a razor), tho 
patient is usually unable to do so properly; however, unlike 
the ideomotor apraxic who quite often cannot even begin, he 
performs some action even though It usually is not ap- 
propriate. It Is Important to note, further, that this amnesic • 
property pertains only to the conscious voluntary control of 
the action sequence. I.e., when asked to perfor?m during a 
clinical examination. Under the appropriate circumstances., 
for example, making the^ sign of .the cross In church, this 
r;apraxlc Is quite able to perform the gesture properly. This 
would suggest that the apractic disorder would affect most 
recently acquired action most markedly which It, in fact, does • 
(DE AJURIAGUERRA and TISSOT. 1969). Further, it would 
Imply that the patient would have great difficulty in learning 
any new skill. This, as yet. has not been investigated. 

A second dlsorc^er which seems apparent in ideational 
apraxia is a spatial dyskinesia similar to that suggested to be 
present In ;id(Bomotor apraxla. This is apparent in that 
gestures around the body are difficult for the patient. 
Moreover, however, since a model provided by the examiner 
does not facilitate performance, as in ideomotor apraxla, this 
spatial dyskinesia might be considered more severe than in 
ideomotor apraxia. 

The brain damage attendant in Ideational apraxia Involves 
basically the same areas as in ideomotor apraxia except that 
the damage tends to be more extensive and more posterior. It 
tends to be tilateral involving the majority of the parietal lobe 
and very often extending into the occipital and temporal 
lobes> - 

Constructional Apraxia 

KLEIST (1934) first described this form of apraxia. It appears 
to represent a disorder specific to movements und,er visual ' 
control, particularly affecting the spatial components of a 
task. Constructional apraxia becomes particularly apparent 
in all construptive tasks (e.g. drawing, block design) which 
involve the representation of objective space. In drawing 
tasks perspective disappears and Is replaced by inaccurate 
projection of planes on the drawing akin to that observed in 
the child. The patient Is unable to articulate the parts of even., 
a slightly comjjlex figure (e.g. a two dimensional drawing of a X 
house). The most severely affected patients are not even able 
to draw simple geometric figures such as circles, squares and 
crosses. . 

This syndrome was first described as a result of damage to 
the left cerebral hemisphere but later work by PATERSON 
and ZANGWILL (1944) and PIERCY (1964) showed that it also 
occurred following damage to the rlghj hemisphere. Much ' 
work has subsequently been carried out to determine the 
nature of the disorder both quantitatively and qualitatively, 
with reference to the particular hemisphere in which the 
lesion resided. 

From a quantitative standpoint, there, has been much con- 
troversy over whether the syndrome was more severe in the 
left or in the right henniisphere. Early work (e.g. PATERSON 
and ZANGWILL. 1944; PIERCY. 1964 ; PIERCY. HECAEN and 
DE AJURIAGUERRA. 1960) suggested that damage to the 
right hemisphere produced more severe symptoms. Work by 
BENTON (1962) and later by ARRIGONI and DE RENZI (1964) 
criticized these early Investigations since they were based on 
purely qualitative, clinical observations. They proposed the 
use of graded tests using precise scoring procedures in 
which the apraxics could be distinguished from the non- 
apraxics by setting a cut-off point at a score exceeded by only 
a certain percentage of the control group, usually 5%. Tests 
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such as the Benton visual retention test were graded on a 
scale of 0 (least errors), 1, 2 (most errors) according to such 
criteria as the number of Improperly formed angles, the 
number of missing lines and the degree of spatial disorienta- 
tion relative to the model. Further, ARRIGONI and DE RENZI 
(1964) stressed controlling for the severity of brain damage 
because it is possible that right hemisphere patients might 
have more progressed damage than those with left 
hemisphere damage due to the longer period before 
diagnosis. Associated aphasic symptoms, which quite readily 
bring left hemispheric patients for treatment, are usually not" 
present In right-slded cases. ArigonI and De Renzi, thus. 
Introduced a reaction time measure as a pbssible way of 
estimating the degree of Impairment of the central nervous 
system. Previous work by BENTON and JOYNT (1959) had 
shown that reaction time was raised in brain-damaged 
patients'. 

Using these quantitative measures for determining both 
severity of apraxia and severity of brain damage, Arlgoni and 
BSb Renzi compared three , groups of subjects, rlght- 
ff^rhisphere cases, left-hemisphere cases, and controls on a 
number of constructional tasks. They found that when the 
right- and left-hemisphere groups were equated for severity 
of damage (i.e., reaction time), the difference in incidence 
arHj| severity of constructional apraxia was no longer ob-^ 
tairied. On the basis of these data, they went on to suggest 
that the earlier reports of more frequent' and severe construc- 
tional apraxia In the right hemisphere were artifacts due to 
poor control for differing size of lesion between the two 
hemispheres. o 



WARRINGTON, JAMES and KINSBOURNE (1966) also used 
a quantitative method for measuring performance in drawing 
tasks. Patients, selected by the presence of unilateral 
cerebral hemisphere disease, were each given a series of 
drawing tests Which were subsequently rated on a scale from • 
1 (very bad) to 4 (satisfactory) by Independent judges. Their 
findings concurred with those of ARIGONI an^ DE RENZI 
(1964) in that no hemispheric differences in terms of frequen- 
cy or severity of dysfunction were observed. 

Although there appear to be no quantitative hemispheric 
differences in constructional apraxia, there are discernible 
differences both in terms of quality of drawing and associated 
symptoms. One of the most complete accounts of the 
qualitative differences is provided by McFIE and ZANGWILL 
(1960). They described the drawings of right-hemisphere 
patients as being scattered and fragmented showing a loss of 
spatial relations along with faulty orientation, while left-sided 
cases showed spatially coherent but simplified versions of the 
model, poor In- outline and lacking in detail. An example of 
this difference is provided in Figure 1. The right-sided lesions 
(Figure lb) show good detail but it Is as if the model had 
exploded ; the left-sided cases (Figure la), on the other hand, 
represent the spatial reactions and orientatioji welLybut it is 
very over-simplified. McFie and Zangwill further noted that 
•the right-sided. cases drew energetically often adding more 
strokes in an effort to makie t^e picture correct, while the left- 
side cases drew very slowly, putting the few parts in with ^ 
apparent difficulty. 



Figure 1 - Disordered Drawings In Constructional Apraxia. 



Model 





(a) 
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Work by PIERCY et al, (1960) and ARIGONI and DE RENZI 
(1964) supported the differences observed by McFie and 
ZangwHI. Further, however, PIERCY et al^ (1960) found that 
providing a model as opposed to spontaneous (from memory) 
drawing enabled more accurate reproduction only in the cases 
involving left-hemisphere damage. This suggests, that, 
following' damage to the right hemlspKfere, the left 
hemisphere Is unable to compensate for the disorientation 
caused by right-hemisphere damage; the drawing looks just 
as "exploded" regardless whether a model is provided. On 
• the other hand,*the right hemisphere appears able to assume 
some of the analysis function normally performed by the left- 
hemisphere, but jos.t following damage to it, since providing a,, 
model enables a more detailed drawing of.the figure, i.e., the 
oversimplification characteristic of drawings of left-sided 
cases Is much less apparent. These observations imply, then, 
that the dysfunction produced in constructional apraxia 
following damage to the right henjisphere is one akin to a 
perceptual or gnostic disorder, while that following left 
hemisphere damage appears more related to a'disorder in 
execution resulting from an Inability to correctly analyze and 
subsequently draw the constituent parts of the figure. This 
implication is partially supported by WARRINGTON et al 
(1966) who suggested that the cases involving .Jeft-side 
damage were les^ able to analyze the model In terms of its 
constituent parts. These patients although able to occasional- 
ly draw acceptable copies, did so by slavishly reproducing 
the various lines without logical sequence. These obser- 
vations are reminiscent of those of McFIE and ZANGWILL 
(1960) alluded to above who stressed the large degree of 
effort . expended by left-hemispheric patients in their 
drawings) 

The second aspect of the qualitative differences between the 
hemispheres relates to the associated disabilities. Before 
dealing with these, however, a word of caution must be made 
regarding the interpretation of these results. Since cortical 
lesions are usually widespread it is important to distinguish 

... between associated and multiple disorders. An association 

• . may be more apparent than real. Just because one deficit 
coincides with another does not necessarily imply that they 

'•»both represent a disturbance of the same underlying func- 
tions. In this regarc^, PIERCY and SMYTH (1962) have argued 
that if one is to clearly associate a deficit with constructional 
apraxia due to damage in. for example, the right hemisphere,- 
it is necessary to show that these defects distinguish riot only 
between right- and left-hemisphere apraxics but also 
between apraxics and non-apraxics within the right 
hemisphere. In general, none of the research to date has piet 
these criteria, completely although some authors (PIERCY 

•and SMYTH. 1962; WARRINGTON et ai. 1966) have 
attempted. Nevertheless, the data is still quite interesting. 

McFJE and ZANGWILL (1960) have stressed that there is a 
difference between the right- and left-sided case^ in terms of 
the associated disorders. Unilateral neglect, dressing apraxia 
and poor topographical memory (e.g.. poor route finding 
^ability) were closely associated in apractic disorders in right- 
sided cases, while left-right disorientation of the body was 
seen primarily in left-sided cases. PIERCY et ai (1960) also 
examined associated deficits and found deficits similar to 
those reported by McFie and Zangwill . further, however, they . 
found that in their left-sided cases, there, was an association 
between constructional apraxia and other classical forms,of 
apraxia (ideational and ideomotor). 
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Further work by^KIMURA (1963) and WARRINGTON and 
JANES (1967) using purely perceptual tasks (e.g. visual reten- 
tion tests) have shown that right-hemispheric patients perform 
significantly worse than those with left-hemispheric damage. 
Finally, BENTON (1961), found some evidence of a correla- 
tion between the elements of the Gerstmann syndrome 
(agraphia, ac^alculla, left//i,ght disorientation, and finger 
agnosia) and the presence of constructipnal apraxia although 
no clear association with hemispheric localizatiort^of apraxia 
was apparent. 

Taken together, these data on associated symptoms tend to 
corroborate the evidence from examination of the drawings 
of constructional apraxics suggesting that the' dysfunction 
seen in rlght-tiei^isphere cases may be indicative of a more 
general gnostic disturbance involving some^spatlal negjlect. 
while the left-hemisphere disorder may be a manifestation of 
a more general apractic disturbance involving disordered 
executive functioning and/or a, general disorientation in 
space which prevents the spatial synthesis - necessary to 
pToperly orient in the environment. Evidence provided by DE 
AJURIAGUERRA. HECAEN arid ANGELERGUES (1960) 
showing that 74% of those with ideational and ideomotor 
apraxia also manifested constructional apraxia as well as 
evidence alluded to by LURIA (1966) in reference to the* 
relationship between left-right disorientation and left-sided 
constructional apraxia lend support to both of these sup- 
positions. 

" Frontal Apraxia 

Mention was made earlier of a kinetic apraxia due to frontal 
damage (DENNY-BROWN, 1958) in which there is a persever- 
ation of approach tendencies resulting in abnormal grasping 
reflex activity. Denny-Brown suggested that this apractic 
disorder was the result of a release of inhibition -on the 
e^ ratory,. approach tendencies of the parietal lobe. As 
S- n. he and other workers (HECAEN, 1968; DE 
AJURIAGUERRA and TISSOT, 1969) have suggested that this 
dyspraxic pathology is not .a true apraxia but simply a 
disequilibrium between two types of motor reactions that are 
• normally in equilibrium. 

More detailed analysis of frontal apraxia by LURIA (1966) and 
other Russian investigators (e.g. FILIPPYSHEVA, 1952. in 
Luria. 1966, p. 237-240). however, suggests that although the 
reflex disturbances described by DENNY-BROWN (1958) are 
present, there is a discernible practic disturbance remarkably 
similar to that observed in ideational. jdeomc)tor and left- 
sided constructional apraxia. This disorder is characterized 
by a marked inability to initiate movement, by perseveration, 
and by fragmentation of sequential motor act into dis- 
organized, isolated movements. For example, when asked to 
light a match, the patient would not inhibit the action once it 
had begun, i.e., he would continue to strike on the match box 
even if the match was lit. When performing actions consisting 
of several succeiisi^/e links (e.g. lighting a cigarette with a 
match), these patients often substituted isolated fragments of 
movements for j/ie required composite action or combined 
individual comp&nents into a single, undifferentiated act (e.g. 
they lit a match and immediately put it out or put it in their 
mouth). Moreover, their disturbance was increased if asked 
to perform an^.act that was not as familiar, (e.g. lighting a 
candle) and having some elements similar to a more habitual 
action (e.g. lighting a cigarette). In ihese cases, the patient 
would substitute into the required action elements from the 
more habitual act (e.g. upon lighting the match* he would try to 
smoke it or ''butt it out" in a convenient ash tray). Even if an 
action was demonstrated in front of him, his performance 
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. became.no better. The plan of action readily disintegrated 
and was replaced by isolated, fragmentary acts. These 
symptoms readily recall those of the ideational and 
ide9motor apraxic. 

Reminiscent of left-sided constructional apraxia are the 
drawings made by the frontal' apraxic which show a great lack 
of detail although the spatial aspects are preserved. In the 
most severe cases when asl^ed to draw a figure, (e.g. triangler^ 
circlief) the patient usually can begin ; however, because of the 
great tendency to perseverate, he often does not go beyond 
the first couple of lines. Perseveratlve movements develop 
which make it impossible. to draw the details of the figure. In 
less severe cases, although, some perseverative activity s*" 
remains^ he is usually able to complete the figure, but with a / 
marked diminution in detail (LURIA. 1966). .>r 

Premotor Apraxia 

Premotor apraxia develops from damage to the premotor 
area of the cerebral motor cortex (LURIA. 1966) and 
represents a disturbance of the kinetic oi'ganization of the 
motor act. Very simple movements involving little sequencing 
of movements (e.g., touching finger to nose), generally, are • 
not affected, while more complex .aftivity (e.g., lighting a 
candle and placing it on a table) is more severely disordered. 
The patient shows a profound tendency to perseyerate on 
one movement in the sequence which prevents him from 
,alternaiting from one movement to another in a sequence. 
Related to this is that these patients have great difficulty in 
terminating an ongoing movement'. This is exemplified in that 
rhythmic tapping becomes almost impossible if changes in 
rythm ar6 required in a tapping pattern. Further, when asked 
to draw a pattern such as nm'Vvy? without lifting the hand 
from , the paper, the patient begins to draw each stroke 
separately or to develop a^simple motor stereotype consisting 
.of the repetition of a single element (LURIA. 1966). These 
observations suggest that the difficulty is not so much in 
controlling the flQw of differentiated Impulses to Individual 
muscles groups, but, rather, in integrating these impulses in 
time (i.e. sequencing). 



Towards a Typology of Limb-related Apraxlas 

Attempts at. defining a typology of apraxia have been nriade 
over the. past half century. For example. HECAEN (1968) 
characterized the apraxlas in terms of disturbances of par- 
ticular types of symbolic activity, while DE AJURIAGUERRA 
and TISSOT (1969) discussed apraxia In terms of the Plag6- 
tian concepts relating to the acquisition of space. Few, 
iiowever, have specifically tried to typify the apraxlas In terms 
of the basic organizational processes thought to be dis- 

;:?turbed. Although LIEPMANN (1920). DENNY-BROWN (1958). 

/and LURIA (1966) have all discussed apraxia from this 
perspective, work remains to be done In order to more clearly 
understand the organizational disor'ders underlying apraxia. 

In examining the various apraxic syndromes. DE 
AJURIAGUERRA and TISSOT (1969) could find no clear 
relationship between area of brain damage and. type of 
disturbance to limb praxis. This led. them to state that the 
symptomatic structure of apraxia may be^ due more to the 
mass effect of the lesion than to its Strict localization. While 
this statement may be true, it obscures meaningful inter- 
• pretatlon* of apraxia in terms of the basic organization 
processes thought to be disturbed. Rather than taking such 
an uncritical view; it would seem more to the point to try to 
analyze these pathological behavioural syndromes discussed 
above. from three perspectives: 

1 - in terms of the nature of disturbance of limb praxis. 

2 - in terms of the known functions of each of the cortical 

areas which has incurred damage, and 

3 - in terms of the secondary disorders associated with the 

disturbance of limb praxis. 

This.type of analysis has been done and is presented in Table 
I. It r'epresents a synthesis of the symptomology presented in 
the previous section. 
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Table I - A Synopsis of Various Aprakic Syndromes. 



Clinical Symptoms 



ideational Ideomotor 



Type of Apraxia 
Frontal Premotor 



Limb- 
Kinetic 



Kinestlietic 



Characteristics of 
^ Disordered Limb Praxis 

Perseveration 
Improper sequencing 
bifflcutty In Initiating movement 
Difficulty In terminating movement 
. . Disturbance In individual movements 
in sequence 

No improvement with object use 
No improvement with imitation 
Decreased accuracy in reproducing 
limb positions 

jAssbciated Symptoms 

•■'.^Spatial disorientation 
Difficulty in intellectual planning 
Loss of strength 
Loss of kinesthfetic sensation 

V, Area of Brain Damage 

Parietal. 
Ocqipital 
Temporal 
Frontal 

Precentral Motor 
Postcentral Motor 
Premotor 



X 
X 



X 
X 



X 
X 
X 



X. 
X 
X 



X 
X 
X 



X 
X 
X 
X 



X 
X 



- Jfi examining the characteristics of disordered limb praxis In 
Table I It is apparent that there are two discernible patterns 
of disordered limb praxis: 

1 - an inability to properly sequence movement Involving, to 

some extent, perseveration on a particular component 
within the movement sequence (ideational, Ideomotor, 
/^"premotor and frontal apraxia) and . 

2 i- an Inability to perform the components of a movement 

sequence with shiooth muscular contractions yyhlle not 
.affecting the sequences of the movement components 
(limb-kinetic and kinesthetic apraxia). 

■ These observations suggest that the first pattern may repre- 
sent either a disorder in planning or a disorder in executing a 
previously planned sequence of movements, while the latter 
seems to involve an Inability to execute the individual com- 
ponents of a sequence of movements. 

In examining the first pattern it is important to determine 
whether one can differentiate between an inability to plan and 
an inability to execute a planned sequence jof movements. If 
one looks at the secondary symptoms and the area of brain 
damage associated with each apraxia, some information 
pertinent to this differentiation becomes apparent. First, there 
are three areas of brain damage Involved: frontal, parietal- 



occljjital and premotor. The first two pf these areas have been 
Implicated as important In planning while the latter area 
serves more of an executive function (LURIA, 1966). Thus, 
possibly all those apraxias associated with damage to either 
the frontal or parietal-occipital areas (i.e.. Ideational, 
ideomotor, constructional and frontal apraxia) may have, as 
an underlying disorder a disturbance in planning, while those 
associated with damage to the premotor area (i.e. premotor 
apraxia) may possess an underlying executive dysfunction. In 
support of this suggestion, it is knowivttiat the frontal lobes 
are primarily involved jn planning motor activity, while the 
parietal lobes ^and the bordering parietal-occipital areas are 
concerned with orientation in space. Further, the frontal areas 
{unction in planning and initiating movement is based on 
'Information received from among many other areas, the 
parietal-occipital area. Consequently, due to the in- 
terdependence of these two cerebral areas, damage to either 
area could conceivably result In a disorder in planning a 
motor action. On the other hand, ECCL^S (1967) and more 
recently ALLEN and TSUKAHARA (1974) suggest that the 
premotor and motor areas serve primarily an executive 
function with little role In planning movement. In this typology 
(Table II) then, frontal, ideational, Ideomotor and construc- 
tional apraxia are all classified as planning apraxia, while 
premotor apraxia Is depicted as executive apraxia. 
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Table li - A Proposed Typology of Apraxia. 



Planning Apraxia - 

1. Primary (Frontal Apraxia) 

2, Secondary (Ideomotor, Ideational and Constructional Apraxia) 
Executive Apraxia (Premotor Apraxia) 

Unit Apcaxia (KInesthetlcApraxIa anci Limb-Kinetic Apraxia) 



Planning Apraxia 

Planning apraxia is seen to have two components: primary 
and secondary. This differentiation is based on examining the 
associated secondary symptoms. The primary component, 
which becomes 4dvident following xiamage to the frontal lobe, 
Is.seen to represent a true disorder in planning and Initiating 
nfipvement. Patients having this damage typically display an 
Inability to perform sequential motor or Intellectual activity 
without rconcomittant spatial disorientation observed as a 
result of parietal damage suggesting that the planning per se 
has been disturbed. 

The second component of planning apraxia finds Its origin in 
parietal-occipital damage. While damage to this area un- 
doubtedly precipitates a disturbance in planning, the distur- 
bance in this case is not seen as a true or primary planning 
apraxia since a concomittant disorder in planning non-motor 
activity, present as a result of frontal damage. Is not evident 
(see Table I). Although the planning of action is definiiely^ 
disturbed, the source of this disorder does not lie in an 
inability to plan per se; rather, because of damage to the 
parietal-occipital' regions the spatial informatiQn._sent to the 
area (frontal) responsible for planning is disordered resulting 
in the .inability to properly plan motor behaviour/ Thus the 
planning. disorder, is viewed as secondary to and d necessary 
result of a disturbance in spatial orientation and, is such, has - 
been classified as secondary planning, apraxia./ 

In terms of other typologies secondary planning aprdxia is 
seen to represent LIEPMANN's (1920) Ideatio/ial and ideo- 
nriotor apraxia and KLEIST's (1934) construotionldl apraxia 
all of whTch can be attributed to a disorder in Spatial abilities 
Of spatial dysktnesia as MORL-AAS (^1928, in DE 
AJURIAGUERRA and TISSOT. 1969 p. 48) called it. Ideational 
and ideomotor apraxia are here viewed /as a common 
disorder resulting from a common origin. To this observer, 
the only means for differentiating them is in terms of degree 
of impairment. Ideational apraxia represents a^more;seyere 
case of ideomotor apraxia in which there is/impaired praxis to 
not only command, as in ideomotor apraxia, but also to 
Imitation and, ultimately, to object- use (see Table. 1). This 
common classification of these practic disturbances original-. 



36 



ly thought by'Llepmaqn to be distinguishable Is In accord with 
other current suggestions (2ANGWILL, 1960; PENNY- 
BROWN, 1958; HECAENT, 1968; DE REN2I ef a/., -1968). 

With reference to ^constructional apraxia although the 
qualitative aspects of this apraxia have been seen to* be 
different depending whether the damage is right-sided 
(spatial disorientation in reproduction) or left-sided (ex- 
aggerated simplicity), the disturbance is attributed to a 
common etiology: disordered spatial abilities in accord with 
LHERMITTE (1933). When the damage is left-sideci the ability 
to analyze the model appears disturbed. It Is suggested that 
this results in insufficient detail in the reproduction since the 
information available to the areas responsible for planning 
(frontal) and executing. (motor and premotor) Is inadequate. 
When the damage is right-sided, on the other hand, the ability 
to analyze the model is not disturbed (if anything, this process 
seems exaggerated since the patient has a profusion of 
detail)! Ra ther, the ability to orient the moverfients into a 
coherent spatial pattern is fauli^. This disturbance results in 
spatially disorganized, almost exploded, reproduction since 
the spatial information within which the areas responsible for 
planning organize the motor output is in, gross disarray. 
Support for the suggestion that a common disorder m^y 
underly ideational, ideomotor and constructional apraxia 
comes from the observation that 74% of those exhibiting 
constructional apraxia also showed symptoms 'of ideational 
and ideomotor apraxia (DE AJURIAGUERRA, HECAEN and 
ANGELERGUES, 1960). 

Executive Apraxia 

the second major classification in this scheme is termed 
executive apraxia (Figure 2). Originally, Liepmann viewed 
ideomotor apraxia as a disorder in execution, however, 
subsequent work (see DE AJURIAGUERRA and TISSOT, 
1969) showed that it was difficult to distinguish ideomotor 
apraxia from disturbances in .planning (ideational apraxia) 
which, necessarily, exhibited disordered sequencing but only 
as feature secondary to the primary disorder In planning. 
Although attempts at classifying ideomotor apraxia as a pure 
disorder in execution had failed,, ablations in the premotor 
region seemed to hold more pxonriise in this regard (see 
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section On premotor apraxia). Since neither the frontai area, 
responsible for planning motor activity, nor any of the 
sensory areas (e.g. parietal-occipital regions) supplying infor- 
mation, to the frontal area were damaged and, further, sipce 
no associated spatial deficits nor associated' deficits in 
intellectual non-motor planning were apparent (Table I), it 
appeared that execution per se might be at fault. 

. That execution per se may be disturbed receives support 
from two other sources: work on stimulation of the premotor 
cortex and observation of apraxic performance of habitual 
skills In the proper contextual environment. Work by Penfield 
(PENFIELD and RASMUSSEN. 1950), among others, has 
shown that the pre-motor area subserves, not single isolated 
rpovemenls as in the motor cortex, but sequences of move- 
ments. For instance, experiments by FULTON .(1935) and 
WYSS and OBR/CdOR (1937) showed that stimulation of a 
particular part of the premotor region leads, after a long 
latency period, to the appearance of complex, integrated 
movements including rotation of the eyiss, head, and whole 

' trunl?,*followed by movement of the upper limb resembling a" 
grasping action. Damage to the premotor area would, thus, 
seem, to" disturb the natural ability to execute a smooth, 
sequential movement pattern. 

Evidence related to the performance of habitual skills 
provides even more'compelllng support for the notion that 
premotor damage leads to an executive rather than a 
planning disorder; Since habitual skills are highly 
overlearned, it follows that the commands for and; hence, the 
execution of these habitual actions may be preprogrammed. 
Further, evidence provided by ALLEN and TSUKAHARA 
(1974) suggests that preprogramming may involve the 
premotor cortex in conjunction with th|e nuclei of the 
cerebellum. If this is so, habitual skills would^'seem to require 
very little planning since they are highly automated action 
patterns. One dould predict from the above that only* when 
damage to the preprogramming areas (I.e. prenriotor area) is 
incurred' should these habitual skills become difficult to 
perform under all circumstances. This prediction is con- 
"flrmed upon examining the differing abilities of frontal and 
parietal-occipital patients versus premotor patients in the 
performance of habitual skills in a related context.; / 



Following damage to the frontal area or to the parietal-occipital 
area, patients^are usually able to carry out habitual skills (e.g.; 
making the sign of the cross) in the proper context (e.g. In a- 
church) but rarely when requested during a clinical examinai 
tlon. Upon damage to the premotor area, however, patients 
are unable to perform habitual skills even given the propeV 
context (LURIA, 1966). Since frontal and/or parietal-occipital 
damage does not involve the premotor area largely responsi- 
ble for preprogramhiing motor activity, it is quite feasible ibjat 
given the proper context, patients incurring this insult should 
be able to perform habitual skills. On the other hand, it seems 
equally probabib that damage to the premotor area itself 
should' result in the marked disturbance of habitual s'kills 
even given the proper context since the area responsibly^ for 
their programmed execution has been incapacitated. Even 
though the planning of behaviour is not directly affected, 
these premotor patients remain unable to act out coherent 
movement sequences because of damage to the executory 
apparatus. 

UnitApraxia' 

The final classification, termed unit aprs^xia. Is seen to 
' represent disordered execution of individual moyeitients 
^ vyithin a sequence independent of the planning and execution 

of the movement sequence. That this syndrome dif/ers from 
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that involving premotor (executive /apraxia), and frontal- 
parletal-occlpltal damage (planning apraxia) is evident from 
Table 1. First, damage in areas other than the pre- and 
postcentral motor areas. results in disordered sequencing of 
movement while leavlnp the individual confiponepts of the 
sequence intact, while 'damage In motor cortex p'reclpltates 
poor execution of Individual movements sparing the sequen- 
cing of those movements. Secondly, the pattern of associated • 
secondary symptoms Is different. Damage to the motor 
cortex results In either loss pf strength (damage to precentral 
motor cortex) or loss of kinesthetic sense with a concomittaht 
inability to' duplicate limb positions (damage to postcentral . 
motor cortex)^ but does not Include the symptoms of impaired 
spatial orientation. Impaired Intellectual planning, or 
^perseveration evident In damage to the other areas. 

Unit apraxia Is seen to arise/from damage to one of two Areas' 
of the motor cortex: precentral and postcentral. Damage to 
the precentral motor cortex resulting in what LIEPMANN ^ 
(1 920) called limb-kineticipraxia Involves an Inability to carry 
out Isolated movements/ since th6 cortical representation 
through the pyramidal trefct is lost. Damage to the postcentral 
niotor cortex, on the other hand^ resulting In what LURIA 
(1966) called kinesthetic apraxia involves essentially the 
same disorder evident following precentral damage although 
for apparently different rGasor)s. In this case, kinesthetic' 
information necessaryior the smooth control of movementis 
lost resulting in jerky,/haltlng rnovements (LURIA, 1966). 

DISCLISSION 

An attempt has beeri made tlere to provide a more concise, 
less ambiguous means of classifying the limb-related. aprax- 
las in terms of the basic organizational pcpcesses thought to- 
be disturbed. The svstem In which the apraxias are classified 
purely in terms of (he distiirbances to limb praxis has been 
augmented to include Information about the known functions 
of the brain-damfaged areas as well as the symptoms 
/associated with djfsturbahce In practic behaviour. While the 
/former approach nas tei^'ded to lead to confusion due to the 
/.subjective nature of purely clinical observation, the latter 
approach tends /to be^ more objective, 'enabling a more 
concise and precise c/assificatlon. For example,, ideational 
and ideomotor apraxia, previously seen as different based on . 
clinical observations, yhave been classified as gradations of 
basically the same disor^der since they both are subserved by 
essentially the same prain damage and /show similar 
associated spatial disorders. Alternately, Ideomotor and 
premotor apraxia might be considered to represent the same 
disorder (I.e. executive disorder) since the^both exhibit the 
same clinically observable pathology. However, when one * 
considers the site pf the brain lesion in each disorder and the 
associated symptoms it becomes apfJarant that the com- ' 
ponents of the /pathology are no^the same. Ideomotor 
apraxia, altWough demonstrating/disordered sequencing 
similar to thai in premofcr apraxia is seen to be a disorder in . 
planning, while premotor apraxia is seen to be a more or less 
pure diisturbance of execution. 



Implications! of This Typology for 
the Study of Apraxia 

What value/is the typology in the study and/or treatment of 
apraxia? This typology should provide a starting point for a^ 
more detajfled analysis of apraxia since a more objective"* 
method of|/classification has been used. By knowing the 
relationships between type of brain damage and type of 
underlying disorders, work on more clearly Identifying the 
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praotic disorder c^n be made. For example, one moy 
reasonably look for characteristics of disturbances In plan* 
ning of movement following damage to^the frontal or parietal* 
occipital areas while attemptli^g to Identify signs, of distur* 
bancg, In. execution, of movement /upon damage to the 
pi^emotor area, This approach can be greatly facilitated by the 
use of modern cinematographic and, Improved elec- 
tromyographlc. recording techniques (see LETTS, WINTER 
and QUANBURY. 1975 for an Interesting example). 



In terms of the treatment for apra)^/a, this typology may aid In 
both the diagnosis and subsisquent remediation oV the 
apraxic syndrome. In the past Xh^re were so many types of 
apraxia' Identified that it was often difficult tq diagnose exactly 
. what type the patient had let alone attempting to ameliorate 
his, condition. Usihg this typolpgy, the cIMilclan can gather 
evidence not only concerning the pattern of disturbance to 
limb praxis but also concernirig area of brain, damage and/ 
associated secondary symptoms. A muclji less amblguou^ 
means for classifying the patient, then, becomes available. 
Further, once the patient has been prpperly classified mys;^ 
and means of Improving his condition quickly suggest 
themselves, thus, also facilitating the treatment procesf For 
cfkample, a patient displaying improper seauencing of Move- 
ment In conjunction with bpth frontal lobe pamiage and poor 
intellectual plarining as evidenced by one of severautandar- 
dized IQ tests would*' be classified as a plannlncrapraxlc. 
Since his problem is one oif a disorder in planningT remedia- 
tion should involve helping him to relearn the/process of 
planning. A good example of this is provided i/a paper by 
LURIA and TSVETK0VA/(1964). ^ 



In examining their patient, he appeared to hsfve a great deal 
of difficulty planning the/correct sequence pf activities so as 
to construct a block pattern (Koh's blojcks) similar to a 
presented moljel. They jiypothesized thatyif the profblem was 
one of planning, providing the patient yWlth a sequence of 
instructions describing /how to proceed/wbuld enable him to 

^ perform the construction task. A series oi verbal instructions 
were developed involving the followitig commands: find the 
necei^sary number of blocks, count How many squares in the 
row, arrange the blocks as needed to the same number, 
compare your own rbw with the/row given in the pattern 
(LURIA and TSVETKOVA, 1964,/p. 100). These same com- 
-mands were provided for each row of the design. Luria found, 
as predicted, that th|'s Immensely helped his, patient, in fact, 
after some practice with. this system, the patient applied it to 
more complex blocl^ design which he eventually completed, a 

* feat not ever previously accomplished. 

^ Although this typofogy potentially can have important Im- 
plications for the study and treatment of apraxia, much work 
remains to be done to corroborate its validity. Other patients 
must be examined to determine if they display a pattern of 
symptoms similar /to those' displayed, by the reported cases 
used to develop this typology. 

This typology not only Itas Implications for the study of 
apraxia but also has clear implications for models depicting 
the organization of motor skill. These will be considered in 
detail In the following section. , 



impiicationa of Typology for Models 
of Motor 8Mli Organliatlon ' 

A model for the organization of motor behaviour may bo 
developed from two distinct sources: from studies on the 
acquisition of motor skill and from studies on the deslntegra- 
tlon of motor behaviour following brain trauma. Both of these 
approaches provide clues as to how motor activity is 
organized In the skilled Individual. Acquisition data provide 
evidence as;to how-:B particular skill, is integrated into A. 
coherent pattern of goal-directed movements. Such data 
traditionally have formed the sole basis on which rpodels of 
skill performance have been developed. Data on the 
pathology of motor patterning following brain injury, however, 
have profound implications for such models. Indeed, any 
comprehensive model of the organization of motor skill must 
take into account both types of data. 

implication for Htirarchieai Organization 

Recently, models derived from work in the area of skill 
acquisition (e.g. Marteniuk, 1972) portray an hierarchical . 
organization from the' overall plan of action to the specific 
subroutines Involved in a single movement sequence. 

The overall clan directs the motor act m a whollstlc fashion in 
that it sets xUe goal of the movement sequence and initiates 
the activation of the various subroutines. These subroutines 
have, under their command, programs which involve the 
varied action sequences which go into executlnglhe act. At 
an even lower level ' of* the helrarchy are the Individual 
movements within the action sequence. 

In. observing the patterns of pathology exhibited In these 
forms of apraxia one can readily see the analogy to' an . 
heirarchical model: At the summit of the helrarchy is ithiB plan 
or schema (PEW, 1974: SCHMIDT, 1975) by which behaviour^ 
is directed. An inability to select the appropriate' plan of 
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action would result In the Improper sequencing of the. 
constituent movements while not necessarily affecting the 
Individual motor components (Figure 3). Just this situation Is " 
obseryed in planning apraxia where the behavioural 
pathology centres around an Inability to effect a plan of 
action. 

At-a somewhat lower level In the heirarchy are the various ~ 
sequences Involved In the execution .of the plan. Here there 
might occur a^derangement Independent of elther the plan or 
the indlviduaf motor components comprising the particular 
seiquence (Figure 3). That. is selecting the correct plan so as 
to organize the action Is in tact but the sequential ordering of 
^he behaviour Is lacking. The disordered behaviour exhibited 
in executive apraxia reflects this situation well In that only the ' 
sequential ordering of the action Is, affected. 

Finally, the lowest level in the heirarchy is occupied by^ 
isolated movements which comprise the sequential patterns. 
Pathology In these individuar actions .Independent of the 
' higher levels in the heirarchy Is characterized in unit apraxia 
(Figure 3); . 

Thus It Is apparent that the behavioural pjithology'' 
characterized by these apraxlas does suggest an heirarchical 
organization of motor activity. Planning apraxia represents a 
dissolution of the plant th(^ highest level in the heirarchy, While 
executive and unit apraxia characterizes the behavioural 
consequences of disrupting progressively lower levels in the 
heirarchy. Evidence from the disintegration of behaviour.lrr 
. apraxia, theri, can be added'' to the evidence from skill 
acquisition in support of an . heirarchical model for the 
organization of motor behaviour. 
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Figure 3 - Hierarchical Leveis of Apraxic Dit'turbi^nce* 
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Implications for Sensory and 
Motor Integration 

While several models derived from skill acquisition depict an 
heirarchical organization of motor skill, others stress the role 
of sensory and motor integration (e.g. HOWARD and 
TEMPLETON, 1966; CONNOLLY'and JONES, 1970). Integra- 
tion of visual with other ^ensory information is seen as 
important for the orienting of the body within some spatial 
framework prior to the ^execution of the act. Moreover, the 
integration of the visual-spatial coordinates with information 
from motor output is considered important in. the accurate 
completion of visually based motor tasks. Support for these 
notions may also be gained from examination of yet another 
form of apraxia termed constructional apraxia.'Thi^3ondition 
is characterized by the Inability to reproduce a vlsuafmodel 
(WARRINGTON, 1969) no matter what activity is involved in 
the reproduction (e.g. drawing, block design; three dimen- 
sional construction tasks).' 

*An examination of the drawings seen in Figure 1 provides 
interesting clues as to the etiologies of the deficit. While these 
apraxics have adequate hand fine-motor control^ normal skjil 
in visual recogniti.on and visual, memory, and I.Q.'s within thie 
normal range, their major difficulty appears to lie in their 
inability to, integrate all of the available information: This 
difficulty has two distinct yet related aspects. In some cases 
there is. an Inability to translate the visual analysis of the 
model to' be drawn into appropriiate motor patterns, while for 

. others this analysis-translation process appears in tact but 
they lack the ability to organize the motor output into a 
coherent visual-spatial pattern. Both cases reflect basically a 

udysfunction in integration. 



In the first case (Figurertrla)-Which is'associated niore with 
injury to the dominant ^left cerebral hemisphere, there 
appears to be a disruptionHn ffitegrating the visual features of 
the model into fine motor output so as to duplicate the modeL 
In the second case associated with righj hemisphere damage 
the above: type/Of visual-motor integration appears in tact ; 
that is, the copy does not lack in detail. Rather, the patient 
appears unable to integrate the motor output into a coherent 
spatial framework (bERENZI and FAQLIONI. 1967). Data from 
these patients, then, corroborates that from normal subjects 
during skill acquisition suggesting the need for models of 
motor performance to relegate an important role to sensory- 
motor integration. ' 

^ DISCUSSION , 

. The behaviour exhibited by patients with apraxia provides 
strong corroborative' evidence for the notion of an 
heirarchical organization of skill wlth a paramount role in the 
heira"i^chy played by sensory and rfiotor integration. Planning . 
and executive apraxia can be viewed as a dysfunction In the 
ptanning arid sequencing of motor patterns'.and suggest 
clearly that the top ofAjhe helrarchy is occupied by a "plan of 
action". Constructional apraxia, moreover, isuggests that this 
."plan of action'^is a* complex integratfon^of informatibrt f/om 
several senrory channels' in conjunction with a mptor. 
program for outputting the plan. These conslderations^might 
suggest a rnodel of motor performance like the one depicted ' 
■^In Figure 4. 



1* 



40 



Mouvement. Actes du 7«syrnposium en apprentissage psycho-moteur et psychologie-du sport. Octbbre 1975. 



Figure 4 - A Proposed Model for the Organization of Motor Skill. 
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At the summit is a plan selector or executor which selects the 
correct plan of action. It is suggested that this executor is 
employed primarily in situations when a decision must be 
made concerning the most appropriate plan to be put into 
action. When the context suggests the correct plan of action, 
this level in the heirarchy may be bypassed. For example, it 
has long been observed that in the apraxic state that some 
movement sequences may be more successfully carried out 
in an appropriate situation or context than when requested 
for arbitrarily rluring an examination. The patient with secon- 
dary planning apraxia, especially the ideational type, as an 
example,, may be quite able to light up a cigarette following 
force of habit as when having coffee after dinner, but be 
completely unable to initiate the appropriate nr^ovement 
sequence., upon demand in an unfamiliar context. This 
suggests that the plan of action for lighting up is not disrupted 
per se. Rather, it would appear that the patient cannot select 
in an unfamiliar context the one plan of all those possible all 
of which involve thumb and finger grasp, striking movements, 
lifting, the hand upwards, etc., which' lead to successful 
completion of the act in question. 

Lower in the heirarchy are the plans of action themselves 
each involving particular subroutines of movement se- 
quences. These plans of action are seen to be affected in two 
forms of apraxia but In discernibly different ways. In primary 
planning apraxia the area responsible for planning is itself 
damaged indicating that the plan of action per se is dis- 
turbed. In executive apraxia, however, the plan per se is not 
disturbed but the ability to carry out the sequences within the 
plan are affected. This distinction is partially confirmed by the 
observation that in executive apraxia only complex integrated 
movements are severely affected, while in primary planning 
apraxia all movement, regardless of complexity, is disturbed. 
. Although the distinction between these two apraxic syn- 
dromes is not entirely clear except in very simple movfiimert, 
there rjevertheless appears to be a disturbance in planning oc 
in executing a planned action. 

The model portrays three plans decreasing in degree of 
complexity from A which involves three subroutines incor- 
porating several movement sequences to C which involves 
only one subroutine. Such a differentiation in terms of 
movement sequencing complexity is indicated from the 
observation that the less the complexity of the task (e.g. touch 
the nose versus light a candle) the less secondalry planning 
and executive pathology observed following brain trauma. „ 
Since the trauma causing secondary planning and executive 
apraxia involves primarily corticular damage, these less 
complex actions, which are not as subject to aoraxic dis- 
order, might be under relatively subcorticular control re- 
quiring very little decision (capacity) on the part of the 
performer. That is, these less complex actions may be fairly 
automated thus sparing them from apraxic disturbance. 
Indeed, secondary planning and executive apriaxia obey the 
Jacksonian principle that the greater the voluntary nature of 
and the less automatic the act, the more will it be disrupted 
following brain trauma (JACKSON, 1958).. 

The disorder exhibited by the executive apraxic provides 
additional suggestions as to the form of the heirarchical ^ 
. model. While the secondary planning apraxic could not select 
' the correct plan of action without the appropriate context, the 
executive apraxic In the same unfamiliar context may be able 
to select the appropriate plan but is unable to carry out the 
initial movement sequence or may carry out the individual 
movements in a completely inappropriate sequence. The 
executive apraxic may be .unable to carry out a coherent 
movement- sequence because, due to damage to the 



premotor area, the ordering of the various subroutines has 
been disturbed. This raises the interesting possibility that 
order or sequencing is not an integral^part of the subroutines. 
Rather it suggests that the order iq. teVms of what subroutine 
follows another depends to a large extent on feedback. The 
word feedback at this stage in the heirarchy does not imply 
feedback In ythe usual sense of the word (i.e. kinesthetic 
feedback) but instead feedback in the sense of both the 
> contextual cues within which the motor action occurs and the 
information about the consequences of executing each 
subroutine (e.g. striking the match and seeing it light up). As 
learning progresses these feedback cues may become incor- 
porated Into the program suggesting that, when fully 
automated, an action pattern^ involves both the specific 
subroutines and the order in which they are to occur. > 

Finally, the lowest level of the heirarchy is comprised of the 
individual movements which comprise the actions sequences 
In "each subroutine. These individual movements form a pool 
from which each plan of action draws. For example, the^plan 
involved in lighting a cigarette and In brushing one's teeth 
while incorporating similar individual movements clearly 
involve a different sequencing of those movements to attain 
the desired goal. Thus it is quite conceivable to observe, as In 
the niotor apraxic, a selective disruption of only these 
movements themselves leaving unaffected the selection and 
competent execution of the appropriate plan of action. 

It is suggested that the integrity of these movements at this 
stage may depend not only on the presence of relevant 
recurrent kinesthetic feedback, but also, and perhaps more 
importantly, on copies of the efferent commands to the 
individual muscles concerned. Indeed, since' unit apraxia 
often follows very specific trauma to the primary motor areas 
of the cortex (DENNY-BROWN, 1958) a darge part of the 
pathology here may be due to a disruption in the efferent 
copy. ^ ^ • 

In conclusion, it is obvious'that^to evaluate the worth of these 
speculations much work needs to be done examining the 
disturbances in apraxia in more detail. At any rate, even the ' 
cursory treatment provided here reinforces the need for 
models of motor skill that incorporate the features of 
heirarchical organization and sensory-motor integration. 
Moreover, the fact that highly practised skills are o|ten 
spared apraxic disturbance suggests. further that mod^efs of 
human motor performance include the conception that over 
time some motor acts will become fully automated. The study 
of apraxia, however, not only has implications ifor model 
building, but also the investigation of the progress of apraxic 
patients during treatment may be able to tell us something 
about how to train skills In intact individuals. This latter 
aspect, of course, forms quite another line of enquiry, but a. 
tine of enquiry that should ,be pursued In the future. 

GENERAL DISCUSSION 

The Investigation of behavioural pathology Is a necessary 
pursuit In that it not only provides clues as to the etiology of 
the pathology which, subsequently, may suggest a treatment 
regimen, but also it may facilitate an understanding of how In 
tact behaviour is organized. In the case of apraxia, this 
pursuit is particularly Important since one of man's primary 
means of dealing with the environment, the skilled use of his 
arms and hands. Is severely disturbed. ' • 

The purpose of developing this typology was to try. to 
understand the etiology of apraxia in terms of disturbance to 
the basic organizational processes of planning and execution 
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of movement. Although this approach tends to be concise. 

... • two Important points must be considered. First, this approach 
has tended to consider disturbances in practic behaviour as a 
result of damage to the cerebral hemispheres without con- 
sidering possibly damage to subcortical. areas and/or to the 
corpus callosum. While this may be a shortcoming, it, 
nevertheless, iseems possible to distinguish between practic 
disorders due purely to cortical damage and those of subcor- 
tical or. callosal origin^ Subcortical damage' in conjunction 

' ' with cerebral damage results in the already observed dif- 
; ficultles In sequencing (planning and executive apraxia) or in 
executing component movements (unit apraxia); also, 
however, aip ataxic-like disturbance is superimposed on the 
above disorders matting isolated movements severely dis- 
turbed. Moreover, perseverative ac;^ity may be Increased 
when already present due to cortical oamage or may present 
itself when purely cortical damage did not produce it (LURIA, 
1 966). 

With caliosal damage, on the other hand, practic disturbance 
is frequently, but not always, limited to one hand 
(GESCHWIND, 1975) and resembles that present following 
damage to the frontal or premotor cerebral areas (i.e., 
difficulty in planning and sequencing movement). With 
^ cerebral damage, the disturbance Is usually always bilateral. 
' When, however, the disturbance following cerebral damage 
. ' is unilateral (unit apraxia), it does not resemble the unilateral 
deficit present in the caliosal syndrome. 

A second important consideration Is that the dichotomy of 
planning apraxia into primary and secondary components 
requires evidence of cortlco-cortical information transmis- 
sion, especially between the parietal-occipital and the frontal 
regions. Evidence provided ^3y McCULLOCH (1944), NETTER 
(1972), and most recently by HAAXMA and KUYPERS (1974) 
indicates that these lines of comrhunication do exist and have 
griaat furictional significance. 

These suggestions as to a typology of apraxia represent only 
a first step toward a more detailed end precise analysis of 
apraxia. Work must be done to cross-validate this proposal 
on patients other than those described here. Further more 
detailed analyses of the movement disorders must be 
attempted. These might include an analysis of more complex ' 
movement patterns than, for example, simply lighting a 
candle. Particular emphasis should be paid to alterations in 
d irect ion, velocity and extent of movement. Recent work by 
LETTS, WINTERS & QUANBURY (1975) using electron- 
yography and cinematlgraphy in the study of abnormal gait 
patterns suggests that these-techniques might be put to use 
in the study of apraxia. , 

In summary it is hoped that these suggestions will provide an 
impetus for more fruitful research in the area of apraxia. 
Through a more precise definition of the disorders un- 
derlying the various apraxic syndromes more adequate 
-treatment for the apraxic can be developed, and, further; a 
more lucid model. of the organization of motor skill may 
follow. 
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UNE STRAT£GIE 
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University Lavaf 

Quebec 

irHTRODUCTiON 

Le gardien de but au hockey execute un 6ventail complexe de 
taches psycho-motrlces, pour lesquelles n'ont 6t6 d6termi- 
n6es d ce jour, ni rimportance relative de chaque tdche, ni les 
exigences propres d chaque tdcha L'importance relative des 
6l6ments fondamentaux, qui font partie des performances 
actuelles des gardiens de but, n'apparalt qu'apr^s une 
analyse de tflche^ effectu6e d rint6rleur d'un cadre concep- 
tuel pr6cis, Un tel cadre de r6f6rence, pour une analyse de 
taches utillsant les concepts de manipulation de rinforma- 
tion. a d6jd mis en 6vidence un certain^nombre de istrat6gies 
nouvelles de recherche sur le volleyball. (SALMELA. 1975). 
Cependant, blen que ce genre d'analyses ait une valeur 
heuristlque, en s*inscrivant dans le cadre de th6ories contem- 
poraines, II nous reste un certain nombre de donn6es d 
accumuler parall^lement d ges analyses de tdches. Cette 
recherche devcait dtre effectu6e d rint6rieur d'un scheme qui 
permette d la fois I'^laboration de rhod^les psych o-moteurs 
et la r^alitd des situations sportives. 

Jusqu'd present, les composantes comportementales de la 
performance d'un gardien de but n'ont pas 6t6 syst6matique- 
ment identifi^es et 6vaiu6es. On peut dire toutefois que, 
lorsque le jeu se d^roule d distance, le gardien de but est 
pratiquement immobile tout en demeurant attentlf. Par con- 

. tre, lorsque le jeu se d^roule pr§s des buts, le gardien doit se 
d6placer d'un c6t6 d I'autre, §tre vigilant afin de r6duire les 
angles possibles de lancers, et r6aglr avec Vitesse et preci- 
sion pour attraper ou d6vjfir les rondelles Ianc6es. Toute 
cette s6rie de gestes pr6cis*h6cessite une grande vari6t6 de 
comportements sur la. glace. Selon la nature de ses exigen- 
ces psycho-motrlces, chaque composante comportementale 
du gardien de but serait 6galement susceptible d'analyses 

- exp6rimentales ult6rieures. Cependant, certaines donn6es 
en psychologie exp6rimentale peuvent d6jd servir d expliquer 
plusieurs composantes de la tflche. A titre d'exemple, disons 
que le degr6 de vigilance du gardien. de but pourra varier 
avec la fr6quence relative des signaux importants durant les 
longues s6quences de jeu. (MACKWORTH, 1964). Sa tdche 
de d6tectlon visuelie sera fonction du rapport signal/« bruit » 
de I'envlronnement, ou encore du rapport rondelle ou 
7oueurs/arri§re plan du jeu, dans le sens traditionnel de la 
d6tectlon des signaux de SWETS (1964). L'acte de poursuite 
visuelie. et motrice conduira d une reduction des angles 
possibles de lancers. Pour compl6ter ces exemples de 
processus psycho-moteurs, on pourrait 6mettre I'hypothese 
qvo les composantes d*attente (** readiness »), de detection, 

. /d'ahtlclpatlon, tout autant que la r6ponse motrice elle-m6me, 

^ sont importahtes dans I'iacte de blocage d-unMahcer.- 



Ces r6flexions n'ont d'autre but que de souligner la h6cessit$ 
de I'adoptlon d'un syst^me de r6f6rence ayant la capacity 
d'int6grer les donn6es d'une analyse de tflches d des perfor- 
mances psycho-motrices et d la th6orie qui les soustend. Ce 
qui> n'a 6t6 le cas de la recherche ni dans le domaine du 
volleyball (SALMELA, 1975) ni dans celui du hockey: ^ 

A titre d'exemple, le but de cette pr6sentation sera d'esquis- 
ser les grandes llgnes d'une strat6gie de recherche sur les 
comportements de gardiens de but au hockey, , afin de 
combler le fossd existant entre la r6alit6 sportive de cette 
tdche multi-dimensipnnelle et la Iitt6rature dans le domaine 
de la performance psycho-motrice. 



LA TACHE CHOISIE 

Parmi la vari6t6 des cornportements d 6tudier chez un 
gardien de but, les tflches de d6tection. de r6action et 
d'ex6cution d'un arrfit de la rondelle ont 6t6 s6lectlonn6es. 
D'une position stationnaire au centre des buts, les capacit6s 
des gardiens d'ex6cuter.une vari6t6 de r6ponses suite aux 
phases de d6tection et d 'anticipation seront analys6es. Ces 
gestes seront mesurds et 6valu6s afin de mieux comprendre 
les exigences de cette tflche sportive. 

LA STRAT£GIE de RECHERCHE 

La pr6sente s6rie de recherches est bas6e sur I'analyse 
d 'incertitudes des habilet^s sportives. analyse qui a 6t6 
d6velopp6e ailleurs. (SALMELA. 1974; 1975). La tdche com- 
portementale est analys^e d rint6rieur d'un scheme de 
r6f6rence oO I'incertitude est manipul6e syst6matiquement. 

La phase I de cette s6rle de recherches consiste d analyser le 
concept populaire de «r6flexes»». compris comme 6tant une 
qualit6essentielledugardiendebut.L'expression>un gardien 
de but a de bons r6flexes»». Implique une s6quence precise 
d'6v6nements au moment oO il op6re dans son environne- 
ment sp6cifique. La r6activlt6 du syst^me psycho-moteur 
dans ce contexte de «r6flexes« est 6valu^e en utilisant les 
techniques classiques de temps de.r6iactioh. Cette premiere 
phase a d6jd 6t6 effectu6e et pr63^nt6e par DROUIN et 
SALMELA (1975). 

La phase II de cette strat6gie tient compte de la dur6e des 
temps de r6action de la phase I, en relation avec la Vitesse et 
la distance des lancers. 

Le but de la phase II est d'identifier sp6clfiquement d quelle 
s6quence pr6cise du lancer le gardien de but r6agit. Si on 
pouvait d6montrer que les dur6es des temps de r6actlons de 
la. phase I exc6dent la- plupart des mesures typiques des 
lancers au hockey, on pourrait alors d6dulre que le gardien 
de but utilise des Informations pr^gestuelles avant de r6aglr. 

La technique essentlelle de cette phase II implique des 
s6quences fllm6'es d'une varl6t6 de joueurs lancant des 
rondelles vers la cam6ra placde dans le filet. Ces sequences 
Incluent des lancers (diff6rents solt le lancer frappe, le lancer 
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du revers et le lancer du poignet. La vitesse et I'endroit ou la 
rondelle se loge dans le but seront enregistrds. La redon- 
dance relative des diffdrents lancers est analys^e en arretant 
les sequences fllrndes, solt d Intervalles rdguliers pr6c6dant 
Je depart de^la rondelle, soit d des positrons anatomiques 
pr6-d6termin6es. La ddpendance s^qUentieMe des diff^ren- 
tes phases des lancers est refl6t6e par la prdcision dessujets 
quant d leur pr6dlction du point d%ntr6e.de la rondelle. Les 
variables manipuldes'sont bashes sur^la quantity d'informa- ' 
tion ou la durde de la sequence filmde et sur la quality 
d'information du le genre de lancer utilise. La tdche est 
comparable d la technique de » Masking »» utllis^e par 
WHITING (1969) pour la prediction des trajectdires d'objets. 
En d'autres termes, c'est la dimension 6'incertitude 6v6ne- 
mentielle cqui est dtudide. Le probl^me d I'dtude est de 
determiner le moment pr6cis oCi, au cours de I'^lan qui 
prdcdde le ddclanchement du lancer, le gardien de buf a 
suffisamment d'information pour pr6dire correctemen| le 
point d'entrde de la rondelle. Ce.choix n'est exig6 qu'aprds 
une brdve durde d'une ou deux secondes dans des condi- 
tions qui ne sont pas limiti^es dans le temps. 

La phase III a pour objet de d6couvrir comment un gardien 
de but op^re sur Tincertitude spatiale de son environnement 
durant la pdrlode qui prdc^de Taction du lancer. 

La mdthodblogie expdrimentale n^cessite d no.uveau les 
sequences filmdes de la phase II, ainsi qu'un appareil pour 
I'enregistrement des mouvements oculaires. La nature des 
strategies de balayage visuel, par rapport aux indices spa- 
tiaux qui rel(§vent de la tdche. est examinee d nouveau d 
rintdrieur de et entre les trois genres de lancers mentionn^s. 
II est done possible que ces strategies de gardien d^ but 
changent en fonction de la durde du film qui se d^roule avant 

le ddclenchement du lancer. 

t> ^ 
La phase IV n'est qu'une extention de la phase pr6c6dente, 
une fois mieux connus les comportements que le gardien de 
but utilise afin de rdduire \*inGertitude spdtiale. Dans cette 
phase d'exp6rimentatlon, la dimension 6*incertitude tempo- 
relle est ajout^e d la tdche expdrimentale en exigeant que le 
sujet devine le quadrant dans lec|uel la rondelle va se trouver 
avant que la durde entre le ddclenchemeint de la roridelle et 
son passage danis le filet soit dcoulde. Le gardien de but 
exprime sa pr6dictlon en appuyant sur Tun des quatre micro- 
commutateurs repr6sentant les quatre quadrants du filef. . 
. Cette rdponse implique des exigences motrices minimales 
car le geste comme tel est simple et d'un; h!:ut niveau de 
compatibility stimulus-r^ponse. Les modifications subs6- 
quentes du balayage visuel dtudi^ en phase III pourrait 
Stre corisiddr^es i nouveau, avec les contrafntqis additionnel- 
les du domaine temporel. 
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La phase V de cette stratdgie de recherche est identlque d la 
phase IV. mais avec une r^ponse motrice qui ressemble.d 
celle ex^cutde par la main pour bloquer un lancer dirigd dans 
un des quatre coins du filet. Done, plutdt que tout simplement 
pr^dire puis exdcuter une rdponse motrice simple, le gardien 
de but devra pr^dire puis exdcuter un geste plus complexe. 
demandant de couper un rayon de lumidre dans le quadrant 
appropri^. En sachant que les retards pour s^lectionner et 
ex^cuter des r^ponses complexes sont proportionnellement 
plus longs, ces composantes additionnelles de Vinzertitude 
de ta r6ponse pourraient changer les strategies dynamiques 
des phases III et IV. * 

Une vue d'ensemble de cette strat^gie de recherche, c'est-d- 
dire, les principales questions exp^rimentales, la tdche 
exp^rimentale et la ponddration relative de Tincertitude 
impliqu^e, est pr^sentde dans le tableau I. 

CONCLUSIONS 

La strat^gie de recherche propos^e traite. sous diffdrentes 
conditions exp^rimentales, du comportement de gardiens de 
but prdts d d^tecter, anticiper, et rdagir pour exdcuter une 
rdponse motrice simple. Mdme avec \es nombreuses interac- 
tions entre ces composantes psycho-motrices, I'importance 
relative de ce cohiportement par rapport aux autres compor- 
tements de cette tflche sportive, restera inconnue jusqu'au 
moment de la realisation d'une analyse de tdches en situation 
de jeu. La frequence relative des d^placements latdraux, en 
poursuivant la rondelle Iat6ralement ou en profondeur, pour 
couper les angles des lancers: les tdches complexes de 
detection de la rondelle parmi les co^quipiers, les adversai- 
res et I'arri^re plan; les probabilitds de lancers ^ un endrolt^ 
sp^cifique en fonctions du type de lancer et I'endroit oCi se 
d^roule le jeu : tous ces 6l6ments demeurent des champs de 
recherche fructueux du point de vue de I'analyse de tdches 
ou de I'expdrlmentatiori. La strat^gie de recherche ddcrite est 
semblable d celle que WILLIAMS et McFARLANE (1975) ont 
utilis^e, pour 6tudier le temps de reaction et la vitesse de 
mouvement dans une tdche d'attraper des balles. Cepen- 
dant, dans notre strat^gie de recherche, I'analyse des pro* 
.cessus perceptuels et d'anticipation devrait completer les 
informations communiqudes par ces auteurs conold^rant 
que les donn6es seront trait6es d'une fagon multidimension-.;. 
nelle. 
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Tableau I > Stratdglea de la recherche aur lea gardiena de but. 





1 TA^Ka 

1 acne 

exp^rimentale 


Queationa 
exp^rlmentalea . 


Incertitudea* 
dominantea 








IR 


IS 


IT 


IE 


1 
1 


Temps de reac- 
tion classique 
en situation^ 
dejeu 


Qu'est-ceque le 
concept de 
« reflexes »? 


X 








II 


Technique de 
« Masking » et 
sequences 
film^es 


Quand debute 
Tinltiation du 
gesteapproprie? 








X 


III 

■ • )\ 


Mesure de mou- 
vements oculai- 
res avec sequen- 
ces filmees 


Sur quoi se fixent 
lesyeux? 




X 






IV 


Predictions 
avec contrain- 
tes temporelles 
etgestes * 
simples 


Comment les 
predictions 
modjfient-elles 
la Vitesse en 
fonction de 
gestes simples? 






X 




V 


Predictions 
avec contrain- 
tes temporelles 
et gestes 
complexes en 
situation dejeu 


Comment les 
predictions se 
modifient-elles 
en fonction 
de la Vitesse 
dans des gestes 
complexes? 






X 





IS: Incertitude spatiaie 
IT: incertitude temporelle 
IE: incertitude ev6nementielle 
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LA TACHE DE GARDIEN DE BUT ET LE TEMPS DE REACTION 

CLASSIQUE: UN TEST 

DU CONCEPT DE « REFLEXES 



f DMisbrouin. 
John H. Saimela 

: Diparteinent d'iducation physique 
: University Laval ^ ' 
.Quebec ^ 

-En consultant la Iitt6rature on s'apergolt que le cpncept 
..••iemps de reaction », est 6tudl6 depuls environ un si§cle. Les 
prenfilers int6ress6^i par la mesure du temps de reaction 
furent les astrologues ; malff II semblo que les premieres 
exp6rlences scientlftques concernant le temps de reaction 
^^^.appartlennent Helmoholtz et datent de 1850. (FITTS et 
POSNER, 1967). 

Par la suite des chercheurs tels que CATTELL, DOLLEY, 
HIRSCH, HIPP, DONDERS, WUNDT, FRAEPLIN. EXNER, 
LANGE KULPE et WILLIAMS, (WOODWQRTH et 
SCHLESBERG, 1954) contrlbu6rer\t ^ Identifier ie concept 
temps de reaction. Dans son article TEICHNER (1954) men- 
tionne plus de 163 6tudes traitant.uniquement du temps de 
reaction simple. 

En g6n6ral les recherches concernant le temps de reaction 
sbnt rdalis^es d I'aide de la manipulation de diff6rentes 
variables. De nombreuses 6tudes de BEEBE (1938) BURBY 
(1944) GgTTSDANKER,.BROADBENT (1963) HENRY (1960) 
LAPP (1935) SIDOWSKI et MORGAN (1958) ont fait I'objet de 
recherches sur tn.^ de reaction simple et discrimina- 
tolre. D-autres ?urs, FARBER et SPENCE (1956) 

FROEBERG (191. JFFENBERGER (1912) SLATTER- 
HAMMEL (1955) et UrtOUIN (1973) ont investigu6 les eftets 
•d0 I.'intenslt6 et de la dur6e des stimuli. Pr6sentement nous 
avons des donn6es sur ^es effets de I'fige sur le temps de 
r6actlon ATWELL et ELBEL (1948) BELLIS (1933) MENDRYK 
(1960) WOODWORTH et SCHLOSBERG (1954) sur les effets 
du sexe BELLIS (1933) HENRY (1952) sur la condition 
physique et la fatigue ELBEL (1940) MYERS etSIMMERLI 
(1969) PHILLIPS (1963) sur la motivation HENRY (1951) 
(1952) HOWELL (1953) JOHANSON (1922) et des 6tUdes 
sur les effets de la compatibility entre le stimulus et la 
r6ponse par BRAINARD (1962) et HICK (1952). * 

Un bon nombre de chercheurs se sent 6galement int6ress6s . 
sur les effets de la dur6e de la p6rIode pr6paratoire et la 
valeur d'un signal pr6paratolre, (BOTWlNICK et BRINELY, 
1962) (DRAZIN, 1961) et TELFORD (1931) pendant que 
d'autres 6tudes ont tralt6 de$ incertitudes temporelles et 
spatlales de la presentation des stimuli. (ADAMS. 1964) 
(ADAMS et XHIGNESSE. 1960), (AIKEN et LITCHENSTEIN, 
1964) (BARTLETT et BARTLETT, 1959), (CONRAD, 1953), ■ 
(KLEMMER, 1956) (WILSON, 1959), (SCHMIDT), 1967). 

Dans ses tentatives. d'appllcation du concept temps de 
reaction dans des tdches exigeant de I'antlcipation motrice, 
Poulton se basant sur une s6rie de recherches syst6matiques 
(1950, 1952 (a), 1952(b), 1957, 1968, 1969) fait une distinction* 
entre I'anticlpation dite sensorielle et ranticipation percep- ' 
tuelle. Pour lui. I'anticlpation est sensorielle (1950, 1952 (a), 
1952 (b)) lorsqu'une tdche donne de I'informatlon avant le 
d6roulement de I'6v6neme nt ; I'antlcipation est perceptuelle 

• Nous remercions messieurs G. Bouchard, R. Desharnais, C. 

Guillemette, j. Landry et R. Strzelec pour raide technlquequ'ils ont 
' apport6 lors du ddroulannent de I'expdrience. ' 

■V • .-. . : : 4-8 
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(1950, 1952 (a), 1957) lorsqu'il y a absence d'informatlon 
pr6c6dant I'6v6nement mals que ce dernier pr6sente Certai- 
nes caract6ristlques r6guli6res permettant au sujet.d'appren- 
dre les s^qiiences temporelles ou spatiales r6duisant I'incer- 
tItjLide 6v6nementlelle.. Poulton mentionne m§me qu'il existe 
deux categories d 'anticipation perceptuelle; une anticipation 
perceptuelle temporelle et une- anticipation perceptuelle 
spatiale. La premidre r6f6r§nt d la prediction temporelle en 
relatipn ayec le d6but de r6v6nement pendant que la se- 
conde r6f6re d I'Qndroit pr6cis du d6roulement de r6v6ne- 
ment, . . : 

C'est done dire qu'actuellement nous poss6dons une quan- 
tity de donn6es en relation- avec le temps de r6actioh. 
Cependant il taut admettre "qu'^i I'exception de la s^rie 
d'6tudes de Poulton, les donn6es sont trds Isoldes les unes 
des fiiutres en pigs d'offrir. trds^peu d'explication sur les 
-6l6ments Inh6rents de detection, de poursuite, d'anticlpation 
et de prediction quf pr6c6dent I'Initiation de mouvement. 
Nous pouvons affirmer que jusqu'^i pr6sent trds peu de 
^ chercheurs ont tent6 d'6tudler syst6matiquement les condi- 
tions d'environnement dans lesquelles 6volue le gardien de 
but au hockey. 

Pour sa part FURLONG (1968) nous donne quelques statists 
, ques sur les temps de reaction de quatre gardiens de buts de 
la ligue nationale. L'6tude de DROUIN et LARIViERE (1974) 
qui Inclualt sept gardiens de btjts de calibre diff6rent d6mon- 
tra qu*ll y avait trds peu'de diff6rence entre les temps de 
r6action obtenus.en laboratoire et ceux enreglstr6s sur la 
patinoire. Cette m§me 6tud,e fournlssant des consid6rations 
sp6cifiques sur la dimension des buts et r6quipement. 

A la suite de cette courte retrospective de la, recherche sur le 
temps de reaction il est n6cessaire de rappeler que I'appllca- 
tlon des donn6es seralent appropri6es seulement 'dans les 
situations de jeu ou le gardien de but performe dans des 
conditions de temps de r6action classique. Plus sp6clflque- 
ment ces conditions comprennent un signal pr^paratoire qui 
favorlse un 6tat d'6vell, une p6riode pr6paratoire al6atolre 
afin d'empficher'le sujet d'initier une r6ponse motrice avant la 
pr6sentatlon de I'informatlon et une r6ponse motrice simple. 
On peut donc pr6coni5er que les conditions mentionn6es 
favohseht un comportement d'6veil, d'anticlpation et de 
pr6dlctlon done cons6quemment une mesure valable du ' 
temps de r6actioh. Nous voulons.diff(§rencler entre le concept 
temps de r6action qui varie selon les conditions* potentielles 
pour optimiser ce tqmps, et le temps de r6actlvit6 qui* 
repr6sente davantage une mesure honn§te des capacit6s de 
r6pondre. 

Cependant il faut souligner que ces mesures du temps de 
r6action seralent appropri6es en situation de jeu pour expli- 
quer seulement le temps de r6activit6 qui s'6coule compter 
du nioment pr6cis que la rondelle quitte le baton du joueup 
.qui lance vers le but. C'est uniquement pour ces situations 
qu'il est opportun et valable de mentionner qu'un gardien a 
de « bons r6fle)^es» ; ce concept de r6flexes qui est tant utilise 
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par fes diff^rents m^dia d'information lors d upe joute de 
hockey. C'est done en cumulant une s^rie de donn^es sur ie 
temps de reaction qui permettra de consid^rer rimportance 
de cette mesure. Par la^suite, les tempis de reaction «bons 
r6flexes» en relation avec Jes composantes v^locit^ et dis- 
tance de la rondelle d^termjnera la valeur et rimportance de 
cette mesure. 

CONDITIONS EXP£RIMENTALES 

Le but de cette premiere 6tude 6tait d'obtenir des donn^es 
sur le temps de reaction. Douze sujets particip^fent d I'^tude. 
Chaque sujet ex^cufait un total de 96 essais, soit 48 temps de 
r^activit^ pour chaque main. Pour chaque essai le sujet 
profitait d'un signal pr^paratoire, d'une p^riode pr^paratoire 
al^atoire et d'un choix de cdt6. Ce choix de c6t6 6tant 
conditionn^'par la possibility d'un seul choix de lumi^re, de 
deux choix de lumi^re et de quatre choix de lumi^re. 

Materiel 

Le temps de reaction, qui 6tait chronom6tr6 d la milHseconde, 
6tait enregistr^ au moment precis ou la main reldchait un 
micro-commutate.ur qui 6tait fix6 d environ deux pouces en 
haut du genoux. Le signal pr^paratoire, un « buzzer ». et la 
p^riode pr^paratolre ^talent contrdl^s d I'aide d'un chrono-, 
m^tre d intervalle ajustable.. Les stimuli visuels. des lumi§res 
blanches ^talent months sur gn tableau de 4' x 8' plac6 d 
environ quatre pieds du sujet. L'arrangement dii tableau 

' comprenait sur le plan vertical quatre lumi^re de chaque^ 
c6t6; ces lumi^res ayant une distance de A3Va, Le contrdle 
de la presentation des sjtimuli visuels 6tait synchronise par un 
deuxi^me chronom^tre d intervalle avec la dur^e de la 

^p^riode pr^paratoire. , 

M^thodologie 

Pour la dur^e de rexp^rience, I.e sujet 6tait debout les jambes 
i6g<§rement fl^chies. Le sujet 6tait encourage d prendre ia 
position qu'il lui permettait d'initler un moi vement de la main 
le plus rapide possible. Chaque essai 6tait pr6c6d6 d'un 
signal pr^paratoire auditif, d'une p^riode pr^paratoire al6a- 
toire d'une d quatre secondes. Pour chaque essai, les stimuli 
•vIsuelSt jdes lumi^res blanches, offraient la possibility d un 
seul choix de lumi^re, de deux choix ou de quatre choix de 
tuml^re. La r^ponse motrice de la main droite ou de la main 
gauche 6tant fonction du nombre de choix de lumi^re, du 
cdty et de la p^riode pr^paratoire. 

RfSULTATS 

L'analyse de variance indiqu^que le facteur du choix de 
lumi^re est tr^s significatif eh-dessous du degr6 .01 (F, 
(2,132) = 9.79, p < .01 ). Le F ratio obtenu pour le facteur sujet 
6tant de (F, (11,^132) = 2.26, p < .05). Les variables concer- 
nant les facteurs cdt6, r^p^tition et la p^riode pr^paratoire 
n'Indiquant aucun effet significatif. Cependant. {'absence 
d'interaction significative entre les variables ind^pendantes 



et les sujets indiquent que les 12 sujets d^montr^rent un 
comportement semblable pour les conditions exp6rimeritales 
exploit^es. 

Une analyse plus d^taill^e des moyennes du facteur choix de 
lumi^re indique que lorsque la condition exp^rimental.e 
offrait un seul choix de lumi§re une moyenne de temps de 
r6activit6 de .308 secondes fut enregistf6e. La. moyenne du 
temps de r^activit^ pour deux choix 6tant de .336 secondes 
pendant que pour quatre choix de lumi^re elle 6tait de .332 
secondes. Pour ces m§mes conditions les moyennes des 
temps de mouvements furent de .259 secandes.'de .286 
secondes et de .290 secondes. 

- DISCUSSION 

A la'syite ^jdes mesjures exp6rimentales- obteitus hI faut 
recpnnaftre qui^'mdmesi I'dn consid^re la moyenne du temps 
de reaction la plus^ rapide .301 secondes ,il devient Evident 
qu'aucun gardien de but ne parviendrait d bloquer de la main 
une rondelle ayant une v^tocit^ de 75 mpH. sur une distance 
de 25 pieds, puisque cette rondelle franchirait la ligne des 
buts en moins de .227'secondes. II ne faudrait pas n6gliger 
d'insister que ce temps de .301 secondes est unfquem'ent un 
temps de r^activlt^ comprenant un mou'vement de d^placd- 
ment spatial de la main presque nul. Par la sujte,. les. 
informations recueillies indiquent que s,l on tient compte de la 
moyenne du temps de reaction la plus courte .301 secondes 
et celle du temps de mouvement .260 secondes on cumule un 
temps de r^ponse totale de .561 secondes. Ce temps de 
r^ponse total de .561 secondes rend physiquement irr^alisa- 
ble I'arrfet d'une rondelle ayant une v6locit6 de JSO mph. 
provenant d'line distance de 25 pieds, puisqu'elle frarfchi-^ 
rait la ligne des buts en moins de .341 secondes. 

En g6n6ral les donn^es de I'^tude corroborent avec celles de 
LAPP (1935) "BEEBE (1938) McGOUCH (1952) SIDOWSKI 
(1958) et HENRY (I960) qui pr^cisaient que le temps de reac- 
tion discriminatoire est plus lent que le temps de r6action 
simple. Les mesures du temps de r^activit^ contribuent 
uniquement d pr^ciser les limites physiques pour I'initiation 
de mouvement. II faut done admettreque ce genre de mesu- 
re signifie tr§s peu pour expliquer les exigences compqr- 
tementales de lia tdche de gardien de but au hockey. A la 
suite de cette premiere 6tape. d'une strat^gie de recherche, 
il nous semble essentiel de proc^der d I'isolement syst6- 
matique des comportements inh6rents S la tSche, c'est- 
d-dire les comportements de poursuite visuelle, de detection, 
d'anticipation et ou de pr6diction. (SALMELA, 1975). C'est 
done dans cette optique que notre perspective de recherche 
entreprendra une seconde phase dont I'objectif sera d'analy- 
ser syst^matiquement les comportements qui pr^c^dent 
I'initiation des gestes typiques de gardiens de buts. 
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AN ELElCTROMYOGRAPHICAL STUDY OF STIMULUS LIMB DOMINANCE 
AND MEASUREMENT CONDITIONS ON FRACTIONATED 
RESPONSE VARIABLES 



•J 

.' ■ 

technique may be found In WYRICK & DUNCAN"(1974) and 
DUf^CAN. WYRICK & MILLER (1974). 

EMG potentials were amplified by a Honeywelf Accudata 
• 108/109 system and were read directly from a Tectronics 
5103N 4 channel storage oscilloscope. Three channels were 
employed : one channel to display the release of the magnet, 
one channel to display the ipsilateral response, and a third 
channel to -display the contralateral response. 

Procedures . 

Ss were seated with either one or both arms straight and 
abducted at approximately right angles. Under the unilateral 
condition, one arm was abducted while the other rested in the^ 
S's lap. Under the bilateral condition, both arms were 
abducted. 

Two wire electrodes, size 40 AWG, were implanted via a 25 
gauge needle into both middle deltoideus muscles; while a 
gound electrode was placed on one of the ear lobes. Ss were 
trained to achieve complete relaxation of the muscle prior to 
each trial by relaxinig until their oscilloscopic feedback 
revealed electrical silence. Ss were also trained to respond to 
the sudden displacement of one of their arms (the stimulus 
arm) in one of two Ways: by stopping the falling of that al-m 
(unilateral response) or by stopping the fall of the stimulus 
arm and also by raising their contralateral abducted arm 
(bilateral response). EMG potentials from the ipsilateral- 
myotatic reflex and the voluntary. stopping of the falling arm 
(premotor latency) were recorded on one' channel, and the' 
premotor latency of the contralateral response was recorded 
on another channeL 

Ss were provided 15 unilateral trials in which the preferred 
arm was both the stimulus and responding arm (unilateral 
dominant stimulus, UDS), 15 unilateral trials in which the 
nondominant arm was both the stimulus and the responding 
arm (unilateral nondominant stimulus, UNDS), 15 bilateral 
trials in. which the stimulus arm was the nonpreferred arm 
(bilateral trials in which the stimulus arm was the non- 
preferred arm (bilateral, nondominant stirhulus (BNDS). 
Although the 15 trials of each measurement condition were 
alternated, the presentation of the two dominance conditions 
was rotated among Ss. 

Experimental Design 

The experimental design was a single group design: in which 
Jhe effect, that the independent variables of measurement 
condition (Ipsilateral or bilateral), source of response (domi- 
nant or^ nondominant stimulus arm) and trials (15) had upon 
the dependent variables of reflex latency, reflex duration, 
IPMT. CPMT, and the relationship between IPMT and CPMT . 
when they occurred oh the same trial, i.e., under bilatelral 
measurement conditions were shown. 



Ann M« Duncan 
Waneen Wj^rick Spirduso 

• University of Texas at Austin 

In a previ'ous study by WYRICK and DUNCAN (1974), the 
electrorrjybgraphlcal (EMG) response of a falling limb to joint 
displacement was described. A§ the abducted, prereiaxed 
arm is suddenly released from a supporting electromagnet, 
the EMG is recorded and analyzed for initial latencies. In the 
Ipsilateral or stimulus limb,_the fall of the prereiaxed arm 
results \tj\ a rather synchronous stretch reflex followed by a 
period of relatively no activity and finally followed by the 
premotor EMG which is the EMG activity responsible for the, 
voluntarjy stop of the arm. On the contralateral iinib which is 
/;supported by a wooden brace, the premotor EMG to raise the 
. arm Is ijecorded from a stationary limb thus no reflex activity., 
is present. * 

In a ^comparison of Driilateral and bilateral measurement 
conditions. DUNCAN (1975) hypothesized that central facilita- 
tion niay be responsible for faster bilateral measurement 
times.jThe fpsilateral premotor time (IPMT) which iis alone in 
the unilateral measurement condition was significantly faster 
in the bilateral measurement condition which involved both 

; IPMt/and contralateral premotor 'time (CPMT). In addition to 

' the difference in measurement conditions, CPMT was found 
to be faster than IPMT. In the previous study, two basic 

^Causjbs of this difference in latencies were hypothesized. 

'(1) Jhe presence of the stretch reflex preceding IPMT has 
resulted in a slower c'^s^f^otbr time. (2) The use of a non-* 
dominant stimulus an - l^t^i} \n a consistently faster CPMT 
on the. dominant limb, prcomx study was designed to 
rep|icate the premotor difference and to study the influence 
of stimulus limb dominance on IPMT and CPMT. 

I METHODOLOGY 
Subjects 

Twenty-three healthy male university students volunteered to 
be Ss for study. Their mean age was 299.4 ± 57.6 months: 
rrjean height was 181.84 ± 6.1 cm, and their mean weight was 
76.6 ± a.O.kgs. All Ss stated that they were right-hand 
dfomlnant. Twenty of the Ss were high school or college 
athletes. 

Apparatus - 

Instrumentation has been developed so that either one or 
/both of a Ss arms were held in an extended horizontal 
/position from the shoulder and then suddenly released so 
/that one arm began to faU downward toward the S's side. The 
f arm was held by . a soft iron disc, partially encased in a leather 
' wrist cuff that is attracted to. a battery operated 6 volt 
electromagnet. The electromagnet is attached to a wooden 
brace; when electrical current is discontinued, the magnetic 
field collapses releasing the S's arm from the wooden brace. 
The release of the arm and the consequent accelerated fall of 
the limb provide changes in the glenohumeral joint angle thus 
evoking proprioceptive feedback that may be responded to 
by the S. A more detailed description of this apparatus and 



52 



Modveinent. Actes du 7* symposium en apprehtlssage psycho-moteur et psychologie du sport. Octobre 1975. 



55 



id 

ERIC 



Independent Variables ^ . conjdltion. Reflex latency was defined as the time in msec 
In iail trials responses were made to the sudden release of an L?.^ release of the magnet 1o the. first deflection of the 
arm from the electromagnet : thus the stimulus wa^ EMG rjesponse (A to B. Figure 1). Reflex duratipn was defined 
proprioceptive Information that the arm was falling This theftime from reflex latency to the termination. of the initial- 
stimulus is- referred to hereafter as the stimulus arm. The 5 ^^^^ ^' '^'^'^ the time in msec 
three independent variables studied were measurement between the break of the magnet and. the recording of 
condition, source of response, and trials Measurement .continuous' muscle action potentials on th^ jpsilateral 
condition refers to whether the response to the stimulus arm ' (stimulus) arm (A to D. Figure 1 ). CPMT. which-^only occurred- 
was made only unilaterally, ttiat i§ by the stimulus arm or' " . ®^ bilateral trial conditions, was defined identically to 
bilaterally, by both the stimulus arm and the contralateral 'PIvIT except that it was monitored from the limb contralateral .. 
,arm. The source of the response as a variable refers to stimulus arni (A to E. Figure 1). Premotor time as a 
whether the stimulus^arm was the S's dominant or nondomi- dependent variable refers to the comparison of IPMT and ^ 
rtantarm. Trials. the third factor, refers simply to Hie number ^^^^ occurred on the same trial (oply under 
of trials provided (T = 15). bilateral measurement conditions, e.g.. D to E. Figure 1). 

Dependent Variables 

The five dependent variables analysed were reflex latency, 
/eflex duration. IPMT, CPMT. and premotor time as a 
comparison of IPMT and CPMT In the bilateral measurement 



Figure 1 - Photograph of a bilateral trial was taken from the deltoid muscles and recorded at 20 msec/division. A= magnet 
break. B = beginning of reflex EMG (reflex latency, A to B). C = end of reflex EMG (reflex duration, B to C), D = 
ipsrlateral voluntary EMG (IPMT. A to D). E = contralateral vo|juntary EMd (CPMT, A to E). 
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Analyses " . . , " 

A'4hree-w^y, within subjeqts analysis of varl^^ 

analyse reflex latency.. reflex duration/JPMT. and the com- 

parisoh between the premotor times of both limbs. CPMT, ^ c 

7 however, occurred only under .bilateral conditions, thus a 

two-way within subjects analysis of variance was used to ' 

analyze the dominance and trials effects. SIhce the means In . ..^ « 

the comparison betweenlPMT and CPMT were also analyzed 

Inthe isingle analyses of theservariables, this. final comparison . 

Is not orthogonal. Generalizations from this final analysls^of . c 

variance, therefore, are somewhat delimited, ' ^ - 

■• t ■ ■ ■ ■ . , . 

. \ ' RESULTS ' 

. Means for the dependent variables and a summary of the 
analysis of variance tests are Included in Table .1. The " * 

^specific source table for pach analysis of variance test is . 



TaBle ' I - Summary of Findings. 



Dependent Variable^ 




Independent Variables ' " 






(msec) 


Measurement 


Dominance 


Trjals 


Interactions . 


Reflex Latency 


Unilateral 38.2 F** 


DS 39.0 F-NS 


F-NS 


F-NS 




Bilateral ' 39.4 


NDS 38.5 






. Reflex Duration* 


Unilateral 27.6 F* 


DS .28.1 F-NS 




. F-NS 




Bilateral 29.^^1 


NDS 28.6 


(decrease) 




IpsTlateral 


Unilateral 102.7 F-NS 


DS 103.0. F-NS 




F-NS ° 


Premotor Time 


Bilateral 103.6 


' NDS 103.3 


(faster) 




V Contralateral 


(Nq comparison relevant) 


DS 'lOJ.1 F*** 


F* 


F-NS 


Premotor Time 




NDS 9f3.3 


(faster) 




Premotor Times- 


IPMT 103.6 F'** . 


DS 102.2 F*** 








CPMT 97.2 


NDS 98.6 


(faster) 




• " r 


Premotor x Dominance Interaction 




DS NDS 



IPMT 103.2 104.0 
CPMT ^ 101.1 ' 93.3 



F = Variance estimate Ipetween Ss/yarlance estimate within Ss. 
P *= Probability level. 
"•\ I = This comparison involves only bilateral data. 
DS = Dominant arm as stimulus. 
NDS = NondorfJinant arm as stimulus. 
NS = Not significant. ' . - , 

* = Significant at .05 level. ^ 
** =^Significant at .01 level. 
*** ==^ Significant at .001 level. ' ^ ^ 
■ ^ . ■ . 

listed In Table 2. Mean time's when compared to previous 
studies (WYRiCK & DUNCAN. 1974'; DUNCAN, 1975) are 
longer due to the elimination of a delay of approximately 15 
msec due to residual magnetism. The newer circqit involved , 
in this study eliminated this delay ,(DUNCAN. WYRICK. &^ 
MILLER. 1974).-The findings, however, are unaffecteid except 
• for absolute values. 
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Table II - Analysis of Variance Source Tables. 



Variable 



df 



M.S. 



Reflex Latency ^ 
Measurement 
Dominance v 
Trials ' 

Measurement X Dominance 

Measurement x jrials 

' Dominance x Trials 

Measurement X Dominance x Trials 
Reflex Duration 
Measurement' 
Dominance 
Trials 

'Measurement' X Dominance 
Measurement X Trials 
Dominance x Trials 
Measurement x Dominance x Trials 

Ipstlaterai PremotorTime 
« Measurement 

Dominance * V'v: 
' Trials ' >. 

Measurement x Donlfinance ^ 
Measurement X Trials 
Dominance x Trials 
Measurement X Dominance X Trials 

Contralateral Premotor Time 
Dominance - 

Trials,;;---^ 

Dominance x Trials 
Premotor Time 
Laterality 
Dominance 
: Trials 

1 Laterality x Dominance 

Laterality X Trial 
Dominance x Trials 
Laterality x Dominance x Trials 



1 

0 

. 1 

14 
1 

•14 
14 
14 

1 
1 

14 
1 

14 
14 
14 

1 
1 

14 
1 

14 
14 
14 

1 

14 
14 

1 
1 

14 
1 

14 
14 
14 



526.02 
92.87 
48.10 

133.99 
25.97 
21.24 
45.29 

811.13 
89.79 
422.14 
62.63 
223.96 
1-35.65 
157.69 

287.61 
30.16 
3081.81 
60.94 
196.04 
106.31 
151.32 

110409.28 
556.94 
120.49 

114188.86 
4289.48 
2093.28 
6208.21 ' 
279.34 
126.07 
108.52 



9.53 
1.68 

.87 
2.43 

.47 

.38 

.82 

3.88* 

.43: 

2.02" 

.30 
1.07 
..65 

.75 

.99 
.10 
10.58"* 
.21 
.67 
.37^ 
,52 

34.34 
1.84* 
.40 

41.14 
12.44"* 
. 6.07*" 

. 18.00*" 
.81 
.37 
.31 



df 
M.S. 
F 



Significant at .05 level. 
Significant at .01 level. 
Significant at .001 level. 
Degrees freedom. 
Mean Squares. 

Variance estimate between Ss/variance estimate within Ss. 
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When variables were compared in the unilateral and bilateral 
measurement conditions, reflex latency was faster in the 
unilateral measurement condition (38.2 msec) than in the 
bilateral measurement condition (39.4 msec). The duration of 
^ the reflex was longer in the bilateral condition (29:1 -msec) 
. than In the:unilateral condition (27.5 msec). The measure- 
ment comparison for IPMT revealed no differences in the 
, unilateral; (102.7 msec) and bilateral (103.6 msec) measure- 
; ment conditions. Since no CPMT is present in unilateral trials, 
I the unilateral versus bilateral analysis is not relevant to CPMT 
f or to the IPMT versus CPMT comparison. 

The dominance comparisons were not significant for reflex 
latency, reflex duration or IPMT. Mean values for dominant 
stimulus limb and nondominant stimulus limb are as follows: 
reflex latency (DS 39.0 msec, NDS 38.5 msec), reflex duration 
-(DS 28.1 msec, NDS 28.6 msec),. IPMT (DS 103.0 msec, NDS 
103.3 msec). Dominance comparisons for CPMT and the 



IPMT versus CPMT were significant and as follows: CPMT 
(DS 101.1, NDS 93.3) and premotor time combined variables 
(DS 102.2, NDS 98.6). In addition the interaction of the 
premotor X dominance comparison was significant and 
indicated that when the two favofed conditions of the con- 
tralateral response occurring with the nondominant.stlmulus 
(contralateral response from the dominant limb) coincided, a 
very fast premotor time was the result: IPMT (DS 103.2, NDS 
104.0) and CPMT (DS 101.1, NDS 93.3 msec). \ 

A significant "F" value for the fifteen trials was found for afl 
dependent variables except reflex latency. Figures 1 and 2 
are graphs of dependent variables over trials. Inspection of 
the trials reveals an apparent decrease In duration of the 
reflex over trials; and^for all premotor trials, which represent 
a cognitive component, a tendency for faster trials can be 
seen. 



Rgure 2 - Mean values for reflex latency and duration over trials. 
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Figure 3 - Mean values for premotor times over trials. 




DISCUSSION 



The observation that reflex latency was significantly faster 
under unilateral misasurement conditions was not consistent 
with DUNCAN'S (1975) finding, nor with the observation that 
. In thiis: study reflex duration was .longer under bilateral 
conditions. Since the mean differences between the 
measurement conditions In Duncan's study and In the pre- 
sent Investigation were only 0.9 and 1.2 msec respectively, it 
is tempting to speculate that measurement and statistical 
error account for the small differences. The difference 
between the reflpx duration in the two measurement coh- 
clitionsi although small (1.5 msec) was nevertheless signifi- 
cant at the .05 level. The reflex appeared therefore to start 
somewhat later under bilateral conditions but to be more 
active when It was activated. Central facilitation resultant from 
the activity of both limbs and the anticipation of responding 
with both limbs is a plausible explanation for the greater 
reflex activity. Suprasfilnal commands to both limbs may be 
unconfounded by the need to inhibit one limb while respon- 
ding with the other and thus result in recruitment of a greater 
number and longer firing of motor units 4n the reflex burst. 

IPMT, although significantly faster in the bilateral condition in 
DUNCAN'S study (1975), was not significantly faster in the 
present study. This failure to replicate the proposed central 
facilitation by the addition of the bilateral response cannot be 
explained with present conflicting evidence. The .1975 study 
utilized galvanometer driven light sources deflected onto light 
sensitive paper driven at a limited speed of 100 mm/sec. The 
measurement resolution from this source Is poor and is the 
reason for the recbmmahdation that such recording 
procedures be limited to overall analyses of EMG patterns 
(DUNCAN.; WYRICK, & MILLER, 1974). This poor resolution 
coupled with. the fact that the IPIS/IT following the reflex burst 
is more. difficult to interpret may have resulted in measure- 
ment :errdr for the previous study. The considerably larger ' 
variation of IPMTs than CPMTs in the earlier paper probably 
reflects this problem. Additional study of this phenomenon is 
recommended. 

Dominance did not appear to be a factor until both arms were 
invplved. It may be observed In Table 1 that when. both limbs 
wereactive, as in thiB CPMT and, premotor time analyses, the 
fastest responses occurred in the dominant limb when it 
responded to the nbhdominant stimulus arm. This main effect 
of speed'of response in the dominant limb shouJd, however, 
be interpreted along with the results from the IPMT and 
CPMT Interaction that is shown in the bottom right corner of 
Table 1. From the means it can be seen that the fastest; 
conditions are the two in which the stimulus occurs in one" 
arm and the response is made with the other; further, tfie* 
fastest condition is the response by the dominant arm.to the 
nondominant arm stimulus.. It may also.be seen, however, 
that the dominant IPMT response in the bilateral condition 
(104.0 msec) is almost identical to the IPMT when obtained by 
itself (103.3 msec). This similarity is also true for the non- 
dominant IPMT response in the bilateral condition (103.2 
msec) and in the unilateral condition (103.0 msec). 

Two mechanisms may be proposed to explain faster CPMTs 
than IPMTs : active inhibition of the premotor times when they 
follow the reflex, burst that exists on the ipsilateral side,. and a 
hemispheric specialization or ''division of labor*' model. 
Active inhibition from Renshaw cells (RC) may be raising the 
threshold of the motoneuronal pool so that it takes a more 
prolonged efferent command to reactivate the motoneuronal 
pool. The task involved in this study is a phasic movement, 
and it has been shown by several investigators that RCs are 



triggered predominantly by large phasic motoneurons 
(GRANIT, ef a/., 1957; ECCLES, ef a/., 1961 a,b'; TAN, 1972; 
RYALL, ef a/., 1972; & HELLWEG, ef a/., 1974). HELLWEG 
(1974) has also shown that a fast stretch of muscle produces 
primarily a phasic response that consequently activates 
larger motoneurops. He has also shown that the frequency 
and duration of RC response are related to the rate and 
length of stretch of muscle; therefore a greater active 
inhibition in the ipsilateral cord from RCs might be expected 
when muscle spindles are suddenly unloaded with a relatively 
synchronous stretch of muscle at a relatively fast rate of 
stretch. Concurrently, the activity of RCs which also stimulate 
inhibitory interneurons, specifically to the antagonist muscle 
(BURKE, 1970, p. 76) may reciprocally facilitate the con- 
tralateral homologous motoneurons during the silent period 
that is evident in the ipsilateral response. The ipsilateral 
premotor voluntary impulses arrive therefore on an actively 
inhibited motoneuronal pool ; while the contralateral 
premotor .voluntary impulses arrive on a facilitated 
motoneuronal pool. 

Hemispheric specialization and a division of labor may 
account for the fact that the CPMTs are even faster when they 
occur in the dominant arm. According to KIMURA & 
ARCHIBABD (1973) the left hemisphere is specialized in 
sequential motor movements; while CARMON (1970) and 
LEVIN, ef a/. (1973) reported that the right hemisphere Is 
specialized in using proprioceptive information. SUSSMAN 
(1975) for instance, found that the best of four combinations 
for motor control in a tracking task occurred when an 
acoustical target was received in the left ear thus going to the 
right hemisphere for analysis, and the cursor was received in 
the right ear thus going to the left hemisphere which^is 
specialized for motor control. In the present study v/hen the 
stimulus is the nondominant arm and the response is the 
dominant aro), both hemispheres are operating in their area 
of specialization: the right hemisphere is mialyzing the 
proprioceptive stimulus and left hemisphere is controlling the 
.-riesponse. This is the fastestcondition. When the stimulus is 
Uje^dominant arm, a division of labor accounts for a 
somewhat faster time than that which occurs in the ipsilateral 
condition; but since'both hemispheres are not.operating in 
their specialization, the times are slower than^in the reverse 
condition. 

In sunimary, to explain the faster CPMTs than IPMTs it is 
necessary to postulate an interaction that exists between the 
facilitatory state of the motoneuronal pool and the restraints 
placed upon the voluntary descending commands as they are 
processed. The primary explanation may be the facilitatory 
state of the motoneuronal pool, thus explaining the main 
effect of CPMT being faster than IPMT. But when right and 
left CPMTs are examined, hemispheric dominance and the 
division of labor model account for the superiority of the 
nondominant stimulus arm condition. 
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In the early part of this century. TITCHENER (1908) 
hypothesized that attention. modified the order perception of 
closely-occurring temporal events. He formally stated this 
theorem as one of his "laws" of attention, which was later 
Jermed the doctrine of prior entry. In effect the doctrine infers 
that when a pair of hetero-modal stimuli are presented in 
close succession or In simultaneity, the stimulus which the 
subje^:t is predisposed to perceive reaches consciousness 
before any other signaUStudies which were an extension of 
the problem of the "personal equation" in early astronomical 
calculations; (BORING, 1950), had provided data which 
•.were best explained In terms of the prior entry model (VON 
TCHISCH, 1885; ANGELL & PIERCE, 1891 ; GEIGER, 1902); 
howiaver, . shortly after Titchener proposed the Maw, it was 
somewhat discredited by DUNLAP (1915) who concluded that 
the prior entry effect was due to artifacts associated with the 
experimental methodology of the earlier researchers. Later 
experiments by STONE (1926) and STERNBERG, KNOLL, & 
GAT€S (1971) avoided manyiof the problems posed by 
DUnlap and provided temporal order judgment (TOJ) data 



which confirmed Titchener's doctrine. Figure 1 is a modified 
' version of the concurrent reaction time task and' temporal 
order-^judgment paradigm employed by STERNBERG, et al 
(1971). The methodology required subjects to determine 
which of two signals occurred first In a dual stimulus presen- 
tation, the subjects'* attention having -been biased to one of 
the signals by requiring a rapid response to It when It 
occurred.; An idealization of the STONE (1926) and 
STERNBERG, et ai (1971) . findings Is given In figure 2. The 
displacement of the psyphpmetric functions supports the 
notion that the attentlonal locus of the subject influences his 
judgmentoftemporalorder.lnthewordsof STERNBERG. efaA, 
"this means that the same stimulus pair can be consistently 
perceived In two different orders, depending on the state of 
attention" (p. 12). The spirit of the prior entry law, then, is that 
tempbral perception Is biased by attentional set. 

Considering the ramifications that prior entry has for high 
speed perceptual-motor tasks involving multi-sensory input, 
we found It incredible that there had been such a paucity of ' 



Figure 1 - Concurrent reaction time task and temporal order judgment paradlgi:?'. 
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Figure 2 - An idetllzation of lh«'«ffi>dr of attuntionar bias on 
tho tomporal ordor of two diacrote atlmuli. After 
8tambarg.ar«/. (1971). 

(Nagatlva valuaa on abaciaaa rapreaant intar* 
atimulua Intarvala In maac whan cutanaoua aignal 
pracadad auditory aignal. Poaltiva valuaa rapre- 
aant Intarvala wKan auditory aignal preceded 
cutanaoua aignal. The zero value la the point of 
objective aimultanaity of the two aignala). 
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published experimentation in this area. Furthermore, it was of 
interest ic note the subject pool from which the law had been 
tested and confirmed. For all or the studies relevent to prior 
entry, the total subject population numbered only 14, five on 
whom were-the researchers themselves, and three more of 
whom were students in psychology, possibly acquainted with 
the prior entry law that they were testing. In view of the above, 
a possible explanation for the results thus far. reported was 
that the prior entry effect may be closely related to the a priori 
knowledge of the "law" and subsequent expectations of the 
performer. 



It has been suggested that the prior entry effect will shed light 
not only on how judgments of temporal order are ac- 
complished, but also on the nature of attentional selectivity 
(STERNBERG, ef a/., 1971). If this Is true then it is Important to 
reveal what, if any, constraints or qualifications should be 
given to the doctrine. In this regard, it was the purpose of this 
study to further test the law of prior entry by using subjects 
who had no a priori knowledge of It and who had no 
conscious nor unconscious interest In the experimental 
outcome. We felt that if TOJs were biased by the attentional 
state of the subjects then the prior entry doctrine would be 
more convincingly supported. If, however, subjects' TOJ 
ability were unaffected by the locus of their attention, then the 
validity of the doctrine would certainly be open to further 
inquiry. 

IMETHODOLOGY * 

The experimental methodology was similar to that employed 
by STERNBERG, etai,, (Figure 1), In the present experiment, 
visual <whlte light) and auditory (1000 Hz tone) stimuli at 
varying Inter-stlmulus intervals (ISIs) were presented. Atten- 
tion to one of the signals, (the primary stimulus), was biased 
by means of a reaction time task. Immediately after selective- 
ly reacting to the primary signal, the subject was'required tO:-^ 
indicate which stimulus had occurred first. Catch trials were 
presented at random to ensure that reactions were selective. 
In these trials, only the signal not to be reacted to,, (the 
auxiliary signal), was presented. 

Prior to the main experimental condition, control procedures 
were employed to determine the effect of the TOJ task on RT 
performance, as well as to determine the effect of the 
concurrent 'RT task on TOJ precision (the slope of the 
functions). Simple reaction time (SRT) for each modality was 
also recorded and used as a base line for reaction time 
analyses. . ♦ 

The subject sat facing a speaker/light ensemble in a dirhly-lit, 
sound-attenuated experimental room. All relays and signal 
generating devices, as well as the experimenter himself, were 
located outside of the experimental room. 

Subjects were six (6) University of.Alberta graduate students 
in physical education. The three male and three female 
volunteer subjects had no previous experience in psycho- 
motor experimentation nor any a priori knowledge of the law 
of prior entry. Subjects received instructions before each 
experimental session via tape recordings to ensure uniformi- 
ty of presentation. 

RESULTS 

A subject by treatment design was used to test the TOJ ability 
of subjects, under the various attentional biasing conditions. 
Three levels of attentional bias, nine ISIs, and six subjects 
comprised a 3 X 9 X 6 factorial matrix for this design, 
(repetitions were averaged to give probability scores as the 
dependent variable in this analysis). The analysis of variance, 
F(2,10) = <1, showed no difference between subjects' TOJ 
ability when under the different attentional conditions. Such a 
result infers that attentional state had no effect, on subjects' 
ability to judge temporal order. Figure 3 compares the results 
of the STERNBERG, et at. (1971) study and this investigation. 
The fact that all three curves lie in such close proximity is . 
directly contrary to the predicted location of these curves by- 
the law of prior entry. 
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Figure 3 - Comparison of TOJ results of Sternberg, et al. 

(1971) and present study. Ordinate is the 
probability of the subject reporting that the 
auditory signal occurred first. Across the 
Kbsclssa from left to right are the ISIs employed, 
with the non-auditory signal becoming more 
delayed relative to the auditory signal. 
(Note : In the Sternberg, et al. study there was no 
curve given for the "no bias" condition). 




ISI (msec) 



DISCUSSION 

Crucial to any test of the doctrine of prior entry is the 
requirement that attentioii be successfully biased toward a 
particular signal. Idealistically, the RT task was used to bias 
the performer's attention toward the stimulus reacted to; the 
assumption being that unless attention were successfully 
biased, RT performance would suffer. There was an average 
increase of 87 msec over SRT per modality in the RT control 
condition when no TOJ was required. Such an increase is 
congruent with expected RT performance when choice is 
added to an SRT task. An analysis of RT data revealed that 
subjects were able to maintain their performance a!.T»ost 
perfectly when order judgments were added. Due to such 
stable RT performance, it was inferred that attention 
remained biased to the primary signal despite the addition of 
the TOJ task. o 



In view of the fact that attention appears to have been 
adequately biased to the primary signal, the results of the 
TOJ analysis clearly do not favor the doctrine of prior entry. 
Rather, subjects' ability to judge the temporal order of two 
stimuli occurring In close succession and In different sense 
modalities, seems unaffected by the Induced attentional 
focus of the Subject. 

CONCLUSION V 

When TITCHENER (1908). propose the "law" of prior entry he 
placed emphasis on the fact that it was not to be understood 
dogmatically but was rather to be taken as a "general 
statement of the behavior of conscious contents given In the 
state of attention" (p. 211). To Titchener his "laws" were 
generated largely for the purpose of considering arguments 
and results that made against their universal validity. To 
Titchener, "the 'law' is rather a challenge, an appeal to the bar 
of fact" (p. 211). 

The results of this study support the contention that temporal 
order judgments, in the complication task, are not affected by 
the attentional locus of the performer. In particular, the 
results show that an experimentally-induced attentional bias 
had no more effect on judgment ability than completely 
unbiased order judgment ability. In view of these findings, it is 
concluded that Titchener's "law" is an artifact, possibly due to 
the a priori expectations that the subjects Jn the earlier 
studies brought with them to the laboratory. The fact that'- 
subjects totally unfamiliar with the perceptual, phenomenon, 
associated with the "law", provided data completely contrary 
to it, supports this, hypothesis. Research currently underway, 
addressing itself to the interaction between attention, reac* 
tion, and judgment ability may provide more distinct interac- 
tive associations between these component entiti^?^. In any 
event it is concluded that the results of this sv ^r^7 have 
provided a "challenge, an appeal to the bar of t^-'^'' that 
further research will either substantiate or refute. 
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Each behavior or action requires time to complete. Due to the 
precision with which time can be measured, WOODWORTH 
and SCHLOSBERG (1954) Indicate that speed Is a most 
rdadlly assessed dependent variable. They suggest that time 
as a measurement has two general uses. First, speed can be 
used to assess achievement, for as- one Improves, the time 
required to complete a task Is decreased, and second, as a 
measure of task demands on the organism, for tasks of 
, greater compfexity require more time to complete than those 
^ of ia simpler nature. Since reaction time is the.simplist of 
tasks, it is easy to xinderstand that It has been used to * 
describe differences between individuals in groups, such as 
athletes and non-athletes (KNAPP. 1961). and to contrast the 
efficiency of initial body positions prior to. a movement 
requiring, speed of response (SLATER-HAMMEL. 1963: 
GOTTEN and DENNINfGM970). ' 

It has been accepted that reaction tim^ differs not only 
between Individuals but within the individual under varying 
conditions. Differences in stimulus modality and intensity and 
•the motivational conditions of the sltutatjon are among the 
variables known to influence the total reaction time. Although 
considered a simple and uncomplicated task, reaction time 
has been shown to Improve as a function of practice. These 
and other Intralndlvidual variations have been of interest to 
investigators concerned with the mechanisms that contrpi 
movement. A question that has received considerable atten- 
tion is whether the Intralndlvidual differences are central or" 
peripheral. 

To determine whether changes in total reaction time (TRT) 
due to variation in preparatory Interval (PI), motivation, and 
age occur In the central nervous system or in the periphery 
WEISS (1965) fractionated reactiop time (FRT) to a simple 
auditory stimulus into two components. The TRT was 
recorded as was an electromyogram (EMG) of the muscle 
action potential of the extensor digitorum communis. The 
interval, between , the instant of increase in muscle action 
potential and thg release of a telegraph key was labeled 
motor time (MT). Premotor time (PMT) was calculated by 
subtracting MT from TRT. The subjects were 24 male 
volunteers ranging In age between 18 and 80 years. A total of 
24 practice and 12 recorded trials following randomly 
arranged Pis of 1. 2. 3, and 4 sees, were measured under 
each of two conditions, non-schock and shock, on day. In 
general. WEISS' results supported the hypothesis of central 
rather than peripheral changes/however, he cautioned that, 
as the subjects were unpractlced. changes attributed to 
.motivation may have been confounded with practice effects. 

In attempting to extend WEISS' findings, BOTWINICK and 
THOMPSON (1966) manipulated the anticipatory set both by 
contracting the. the duration of the PI and by introducing 
regular and irregular series of Pis of different duration. Each 
subject responded to a simple auditory stimulus a total of 169 
times, with 84 of the responses following Pis arranged in 
either a regular ascending or decending series and 85 
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Irregulars or randomly arranged Pis. However, EM Gs were 
recorded on only 82 of the trials. The analysis of the results 
Indicated that Pis of different duration had a significant effect 
on TRT within each series. Similarly, a contrast of the regular 
and Irregular series revealed a significant difference in TRT. 
The analyses of MT data showed no significant differences 
either between Pis within the respective series nor was a 
significant difference noted for the effects of regular vs 
Irregular series. However, PMT differences were found to 
closely parallel those of TRT with significant differences 
noted for contrasts both within and between the regular and 
^ irregular series. As a consequence of these results. It was 
concluded that anticipatory set Is a function of the premotoric 
process. 

KROLL ^1973) used the FRT components as dependent 
variables In an investigation concerned with the mechanisms 
of muscular fatigue. Rather than administering all trials to the 
subject on ort<3 day. Kroll attempted to stabilize strength and 
reaction time.values by. administering 75 trials on each of four ' 
consecutive days. These sessions were followed by four days 
during which the effects of fatiguing bench stepping and knee 
extension isometric contractions were assessed by 
measuring fractionated reaction time components. While MT 
did not change ^nificantly across days, both JRT and PMT 
decreased significantly following the first practice day. This 
indicated that practice effects or learning must be considered 
in Investigations using FRT components ^s the dependent 
variables. 

, This investigation was an attempt to determine the effects of 
learning or practice on the distribution of FRT responses 
following randomly presented Pis of different duration. 

Subjects 

The subjects were 25 male college students who volunteered 
to participate. The subjects; all of whom right-hand dominant, 
ranged in age between 18 and 26 years. 

0 

Apparatus 

The subject sat at one end of a table that was 150 cm. from a 
verticpl board which contained three neon lights affixed at 
approximately eye height for the seated subject. The top Ijght 
was red and continually illuminated to serve as a fixation 
point. The middle light, located 2.5 cm. below the fixation 
bulb, was yellow In color aqd served as the.stimulus. Located 
2.5 cm. below the stimulus bbilb was a yellow lamp that served 
as a ready lamp, which, whenvilluminated,. served to inform 
the subject ttiat the next trial) could begin. This lamp was 
extinguished when the subject depressed, a normally open 
mfcro-switch that served as the response key. 
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All measurement apparatus was Jocated in a room adjacent 
. to the one where the subject was seated. TRT vyas recorded 
on a Hunter Klockcouriter. Two Hunter Inlerval Tlmers were 
employed, one was used to control the preparatory Interval 
' and the second served to delay the horizontal sweep of an 

• oscllloSCbpe that monitored the muscle action potential of the 

• extensor digltorum communis. 

Procedures 

A subject met with the experimenter on each of four con- 
secutive days. Prior to testing on each day surface electrodes 
were located on the right forearm on the subject over the 
motor point of the extensor digltorum communis and a 
/ground electrode was located medial to and equal distant 
from each of the reference electrodes. The placement of the 
electrodes was.martced to Insure gonsistant positioning each 
day. A maximum bf^SK ohms resistance was tolerated 
between the ground and reference electrodes. 

Following the application of the electrodes the subject was 
seated before the stimulus display panej. The bottom of the 
three neon lamps, the ready lamp, was lllunilnated by the 
Investigator following the selection of the de3lred Pl.f-This 
signaled the subject to depress the reaction time key. \A^ich, 
. when accomplished, started the interval timer that convolled 
the length of the PI and simultaneously extlnjgulshec the 



ready lamp. On each test day the subject reacted to 100 trials 
arranged In |our blocks of 25 trials bach with a one-minute 
rest provldejd between the blocks/ of trials. The Pis that 
preceded the stimulus presentation were randomly varied 
between 1, 2, 3. and 4 seconds with the constraint that each 
PI was emplbyed 25 times per test d4y. An addltlonal lO catch 
trials were randomly arranged among the 100 simple reaction 
time trials. 

At the end of the PI, the Interval tinier completed circuits that 
llllmlnated the stimulus bulb, startcjd the electronic clock, and 
started a second interval timer. The secon^l.lnterval timer was 
employed to. delay the sweep of the trace across the os- 
cilloscope, thereby allowing a more precise 'measurement of 
the Increase In muscle action potential. TRT was the Interval 
fc^etween the onset of the stimulus and the release of the 
normally open switch that was depressed by the Index and 
middle fingers of the right h^nd. PMT was the Interval 
. between the onset of the 'stlmulu^ and the instant of observed 
Increase In muscle action pot/antlal recorded on the os- 
cilloscope. MT was determined by subtracting P^T from 
TRT. 



RESULTS 

Intraclass correlation coefficiehts were calculated for each of 
the FTR components. A coef/icient of .92 was obtained for 
TRT, with values of .90 and .99 obtained for the PMT and MT 
-components respectively. / 

Means for the TRT, PMT, and MT values were calculated for 
each sul^ject for each of theffour days. These values served 
as the data for analysis. Qrand/ means for each of these 
values were calculated and/ are In Figure 1. 

Separate variance analyses were completed on each of the 
FRT . components for the effects of days and of Pis. The 
results of these analyses tpay be seen in Table I 

' Total Reaction Time 

The anaJysIs of differences among days was significant, F 
(3,360) = 35.67, p .01. TP(Ts reconded on Days 3 and 4 were 
found to be significantly /faster than those on Days 1 and 2. 
The contrast of Pis was ^\so found to be significant, F (3,360) 
= 12.90, p. 01. Pis of 2/and 3 sees, were significantly faster 
than either Pis of 1 and 4 seconds. The interaction between 
Pis and days, however.^ was not significant. 
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I Figure 1 - Mean total reaction time, premotor time, and 

/ motor time In mllllseconde of 25 aubjecta, aa 

/ hinctlona of four teat daya and four preparatory. 

/ Intervalai 

I ' . - 
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Table 1 - Analyses of Variances of TRTs, PMTs and MTs across Days and Pis. 


Source 


df 




TRT 


FMT 




MT 








MS 


F^ 


MS 


F 


MS ... 


F 


Subjects 


24 


7099.75. 




4917.97 




1254.68 




Days 


3 


' 3536.27 


35.67 * 


2969.96 


- 30.30 * 


10.37 


4.09* 


Foreperiods 


3,.. 


1280.21 


12.90 * 


793.25 


. 8.09* 


9.68 


3.82*. 


Days X 


9 


40.10 


< 1.00 


17.70 


< 1.00 


0.81 


<1.00 


Foreperiods 
















Error . '* 


360 


99.13 




98.02 




2.54 




Total 


399 















p'<.01. 



PremotorTlme 

As shown In Figure 1, the profile of PMT values parallels that 
for TRT. The results of the analysis of variance for days was 
significant, F (3,360) = 30.30, p .01 Similarly, the contrast of 
Pis was also significant, F (3,360) = 8.09, p .01. Results of 
follow-up tests of the day and PI contrasts were the same as 
recorded for TRT, with Days 1 and 2 being significantly slower 
tharl Days 3 and 4. PMTs following Pis of 2 and 3 sees, were 
faster than those followlhg Pis of 1 and 4 sees. The interaction, 
between days and Pis was not signiflcant. 

Motor Tim^ . 

The profiles fbr MT as shown in Figure 1 .indicate that little 
variation occured due to differences in Pis or In days. The 
results of the analysis of variance, however, indicated that 
both the effect of days, F (3,360> = 4.09. p ,01 and Pis, F 
(3.360) ^ 3.82. p .01 were significant. But. follow-up tests 
could noX detect where the differences were located. 

Intercorrelatlons 



Pearson product-moment correlations were calculated 
among the FRT components, for days and Pis. As may be 
seen In Table II. the correlation between TRT and PMT were 
high, with a mean (by 2- transformation) of .92. p .01. The 
correlations between TRT and MT were also significant, with 
a mean value of .52. p .05. The relationships between PMT 
and MT at across days and Pis. were not.. however, sigrjif I- • 
caht. 
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Table II - Correlations among TRT, PMT, and MT by Days 
and Pis. 



Day 


TRT- 


TRT- 


PMt- 






PMT 


MT 


MT 




1 


.93 


,53 


.25 




2 


.93 


.52 


.19 




3 


.92 


.43 


• .06 




4 


.90 


.59 


.19 




PI 


1 


.93 


.50 


.17 




2 


.92 ' 


.54 


.17 




3 


.93 


.53 


.17 




4 


.93 


.51 


.18 






ERIC 



DISCUSSION 

The reliability of the measurement schedule to assess FRT 
components was considered adequate. Intraclass cor- 
relations were. approximately equivalent to those obtained by 
KROLL (1973). However, since a significant decrease In TRT 
and PMT was found between Days 1 and 2 when contrasted 
with Days 3 and 4. the means of trails obtained on Days 3 and 
4 would be free of practice or learnlng effects due to the four 
day testing schedule. 

Day-to-day Improvement Is apparently a function of central 
rather than peripheral changes. The correlations between 
TRT and PMT remained approximately .the^ same from day- 
to-day while significant decreases In TRT and PMT occured. 
As. indicated by BOTWINICK and THOMPSON (1966). since 
PMT and MT are uncorrelated, the variability of TRT Is a 
direct function of the relative size of the variance of the 
components. Thus, PMT rather than MT Is the variable that 
accounts for* the majority of TRT differences. Similarly, the 
variance In TRT following Pis of different duration was also a 
function of PMT rather than MT. This is consistent with the 
findings of WEISS (1965) and BOTWINICK and THOMPSON 
(1966). 

Investigations that propose to use FRT components as the 
dependent variables, especially when independent variables 
are within-subjects contrasts, are cautioned that learning or 
practice effects are likely to. confound conclusions based on 
TRT and PMT components. 
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Studies In duration discrimination have been preoccupied 
with the problem of the .energy cues Influencing the dis- 
crimination of duration. Since duration is part of a stimulus 
pattern consisting ot various dimensions, It Was hypothesized 

. that an O did not only use the temporal extent of a stimulus in 
order to evaluate its duration. That is, energy cues arnongst 
others may, be used in assessing stimulus duration. "For*" 
Instance, for' juration (T) of less than critical value, the 

"apparerjt/.br"ldhtness of a constant Intensity flash will, be , 

jnversely proportional "to Its- duration (STEVENS & HALL, 
1966; STEVENS. 1966). Such findings seem to support the ' 
above hypothesis. Experimental testing of this hypothesis has 
been undertaken extensively over the recent vyears. ;The 
results show that, for T In the 100 msec, range, luminance of 

-filled visual intervals (ALLEN, KRISTOFFERSON, & WIENS, 

* 1971)'and empty visual intervals (NtLS30N, 1969) does not 
appear to have any systematic effect on duration discrimina- 
tion. Similarly, energy cues proved inefficient In affecting 
performance in studies with filled k|jditer7 signals (ABEL, 

.197.2; CREELMAN. 1962) or eri^ty audltdry- intervals^' 
(CARBOTTE & KRISTOFFERSON, 1973). Although.th6 Issue 
is not completely clarified. It Is generally assumed In- psy-> 
chophysical theorl'^s of duration discrimination that thfe 
internal duration representation (h) of a stimulus is only 
function of its temporal extent, T, meaning that at input, h is 
an iridependent or orthogonal dimension. 

Furthermore, results from studies involving temporal judge- 
ment on signals originating in different modalities (HIRSH & 
SHERRICK. 1961 ; ROUSSEAU & KRISTOFFERSON, 1973) 
have been widely interpreted as an Indication that duratiorvis 
processed by'.a common central processor (STERNBERG & 
KNOLL, 1973). Thus, a general assumption can be put forth 
duration discrimination tasks require the prpcessing by a 
central mechanism of an. independent stimulus dimension: 
duration. • ! 

We would like to argue that a through evaluation of the 
orthogonality of duration needs to go further than the type of 
studies previously referred to. That is, one should assess the . 
load put on the central processor by the monitoring of 
duration. One way of evaftiating the independence of duration 
Is in terms of the limited capacity characteristic of the central 
processor by means of this simultaneous multidimensional 
discrimination technique. * 

Indeed, it has been shown that an O cannot attend So 
independent stimulus dimensions at the same^time 
;(BROADBENT, 1958; TREISMAN, 1964; WELFORD, 1968). 
Thus, if an O has to discriminate simultaneously on two 
values of duration and two values of some other independent 
stinriutus dimension (e.g.: spatial position), a drop in perfor- 
mance is expected on one or both dimensions as compared 
to the-performance level in a unidimensional task for eacfi of 
'the dimensions. . . 
.. »' 
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However, in order to produce an overload on the central 
processor, the duration of p given stimulus has to be short' 
enough>so that complete processing of both dimensions Is 
not possible within that amount of time. LINDSAY, TAYLOR 
and FORBES (1968) showed that the performance' decrement 
observed In a multidimensional simultaneous discrimination 
task was reduced by an increase in duration df the stimulus 
presentation for values of 67,133 and 200 msec. 

In the present experiment, an O had, to discriminate-* 
simultaneously between durations do and di and spatial 
positions left and right of a small spQt of light. Nonetheless, a 
stalghtforward "application of this experimental procedure 
jvlth duration discrimination Is complicated by . the risk of - 
confounding variables arising from interrelations between 
.'Stimulus duration and the discrimlnabillty of spatial position. 
It could very well be that spatial position discrirbinabllity is a 
function* of the stimulus duration. Such an Interaction 
: weakens considerably the orthogonality assumption of the 
' dirhensions. So, precautions had to taken so as not to have 
, judgment on spatial position dependent on stimulus duration. 
%',The relationship: ^ 
• ' R(Cp/do) P(Cp/di) 

where Cp is a correct response on position, had to hold or 
r. else it could be argued that the. judgment on the temporal 
extent of . the stimulus was not based on the temporal 
information- aJone. 

" * t" 
It has also been proposed that duration Is a function of non- 
temporal features of a stimulus condition: the amount of 
processing done in a task (FRAISSE, 1957; ORNSTEIN. 
1 969 ; MICMON, 1970).vThet:efore Jn the present case do and d| 
could yield different processing times for spatial position.' 
thu^^ making available to the 0 a non-temporal cue for 
. dlsprfniinatlon on . stimulus duration. Then an argument 
basedip^n^ an increase in processing load in a bidlmensionai. 
situatipn could not be maintained because the O would ot be 
necessarily monitoring two Independent dimensions. 

In the presenfexperiment, three O's were subjected totfjree 
experimental conditions vyhere both spatial position and' 
duration varied r|indomly from trial to trial. In the first condition 
the O's were asked to respond to changes in "position only ; in 
the second condition, they had to respond to variations in 
duration; in the third condition they had to respond to 
Variations in both dimensions. ° - ^ • 
■ ■ ' ^' 

METHOD 

Apparatus and Experimental Set Up 

The stimulus waf§ presented in a 2 channel tachistoscope, 
(Gerbr^and's),^jth back illumination. The visual signal M^as a 
circular spot of light of .5 degrees and 2.53 c/ft which varied 
in position .O8.^egreesto the. left or right of a center point in a- 
visual field predetermined by a square,''aim adjusting signal . 
(7.5 cm) .0 had his head supported orf a chin rest. 
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An audio frequency oscillator (HP model 201) produced the' 
auditory warning and feedback signals of 260 msec givon to 
the O through earphones : to the left and right ear res.psctive- 

ly. , 

The^O responded by depressing push buttons according to 
instructions. - 

The experiment took place in a semi-illuminated room with 
ambient white noise. 

Subjects 

Three male volunteers of college age were used> They were 
paid $1.50 per session including the pre-experim^ntal ones. 

Procedure 

A warning signal of 1500 Hz initiated every trial. The aim 
adjusting signal followed immediately for 1 100 msec apd was 
succeeded by a 1 000 msec interval. Then, the target stimulus 
appeared. The O pressed the appropriate response buttons 
according to the experimental condition. 6 then received 
auditory feedback. 

In the unldimensional situations, the O received a single 
auditory feedback corresponding to the stimulus signal 
presented in that trial. A single pulse auditory signal 
represented the T 50 msec or the left position while a two 
pulse signal repVesented the T of .80 msec or the right 
position. 



In the bidimensional situation, the O received feed-back on 
both dimensions sequentially, corresponding to the ordpr the 
0 used to respond. 

The O's, who had previously been trained (520 practice trials 
for both duration and position), had attained an asymptotic 
performance level for each dimension when the actual 
experimental sessions started. A session was composed of 
three blocks of trials,^one for each experimental situation: 
two unldimensional blocks (one for T and the other for 
position) during which the O had to respond to variations In 
only one dimension through the whole block of trials ; during 
the bidimensional block, the O had to respond to variations 
on both dimensions. 

^ach bloc^r consisted of 60 trials. Both dimensions varied 
randomly from trial to trial. Each value of both dimensions 
came out an equal number of times. The O received a 2 min. 
rest period between blocks. 

The experiment proper lasted six sessions. In each session 
the three blocks were randomly dfstrlbuted. The results were 
calculated 180 trial/stimulus In the unldimensional conditions 
and 90trlal/stimufus In the bidimensional one." 



RESULTS 

The data was pooled over th^ three O's. Therefore, all the " 
analysis w^re done on 540 Jirlal/stimuli in the unldimensional 
and 270 trial/stimuli in the bidimensional situations. ' 

A first test tor'dimension- independence of duration and 
position comes from an analysis o:* Kb relationship betvyeen 
the P(C) on position given its duratlu.i of presentation. Table I 
shows the probability of a correct response on position for 
both do and di, P (Cp/Di). In both the unidimensional and * 
" bidimensional conditions, duration did not Initially affect the 
discriminability of spatial position. Although no statistical test 
was run, an idea of 'the statistical significance of the 
difference between the proportions can be obtained by using 
the binomial variance of the proportion found in both 
situations. In the unidimensional condition the standard 
deviations fo? P(Cp/Do) and / P(Cp/d.) are .109 and .019 
respectively. Thus, it Is unlikely that the small difference 
observed reaches any level of statistical significance. Similar- 
ly, in the bidimensional condition, the difierence can be 
considered as being non-slgniflcant. . 

A further evaluation of duration independencexomes from an 
analysis of the effect of the bidimensional response require- 
ment on performance level in the bidimensional situation. As 
Is argued above Independence should yield a drop In 
performance on one or both dimensions. The P(C) for each 
dimension, In both Rendition Is repo/ted In Table II. It Is 
apparent that ther^ was a drop in performance In the 
bidimensionaJ. condition. The decrement in P(C), on the 
average, was 7% on duration and 5% on ^position. If the 
rationale of binomial variance is used on this data, the 
proportions of the unidimensional and bidimensional con- 
ditions are at least 2.5 standard deviations away. from each 
other for each dimension. Such differences are considered as 
— slgrYmcantr — — • — 



A ^inal analysis vyas made in order to verify If the drop in * 
performance In the bidimensional condition was due to a shift 
In decision making strategy. This was dcrr*i« by calculating the 
d' for both conditions. Table II shm^s that d' values 
diminished therefore, suggesting that the drop In perfor- 
mance did not probab!y originate in a shift of strategy. 
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Table I- Probability correct on spatial position for do and d. 

■ ' • " P(Cp/dp) P(Cp/d) 

Unldimenslonal .71 '\72 

BSdimenslonal .65 .67 " 



Table lU 


P(C) andd for unidimensk>nal and bidimensionel situations." 








Dimension 






Situations 








Unldimenslonal 


d 


■Idimensional 


d 


Duration 


50 msec 
80 msec 


1 — 
734 

.750 




.602 
.734 


.89 


Ppsltion 


Left 


.804 


1.17 


.768 


.88 




. . Right 


.622 


.560 



DISCUSSION 

The aim of the present experiment was to verify the feasibility 
■ of using the simultaneous discrimination technique in the 
testing the orthogonality of duration. As is mentioned above, 
a basic assumption of the modells that Independent dimen- 
sions require simultaneous processing. Thus, care had to be 
takeo so as to be sure we were dealing with -internal 
dimensions corresponding to the respective physical cor- 
relate, only. ThA present findings have definitely supported 
such fi^n assumption. Indeed, in both conditions P(Cp/do 
. . and P(Cp/di) was not different. 

independence between the dimensions has been further 
supported by a drop in performance in the bidlmerislonal 
situatloo-as-com pared with performance in the unidimen-. 
sional one. 

We may then generally conclude that in the above ex- 
. perlmental conditions duration Is an independent variable 
which has to be attended to in order to perform an accurate 
Judg ment pp \ t 



Yet, even if the data supports the above statement, we are still 
left with a puzzling problem. That is, how do we explain the 
greater drop in performance on do as compared to di ? It is all 
the more puzzling by the factthat performance oh position is 
not correlated to di. A tentative explanation for thiis comes 
from the fact that one dimension is static, the other dynamic. 
No matter the duration of the stimulus a minimum duration C 
can be defined for attaining a given performance level on 
position. Thus as di approaches Q. the effect of C on the 
variability of the internal representation of d increases': As d 
increases, the proportion of the total stimulus extent sp^nt in 
processing position becomes smaller and eventually!^ 
negllgeable. We have gathered further data in our 
laboratories supporting this explanation. For stimuli in the 
50C msec range/ no drop is observed In the bidimensional 
condition. . However, we believe that by increasing the 
•r'-<>?::essing requirements on position similar results as those 
> ; .1. r In the present experiment should be observed. 
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AN INFORMATION 
PROCESSING APPROACH TO 
TEMPORAL ANTICIPATION* 



Anne Rothstain 

Herbert H.Lehman 



INTRODUCTION 

The effect of variability of foreperiod (FP) intervals on 
reaction time (RT) appears to be cortlcally mediated. (FITTS 
and POSNER. 1967; KEELE and POSNER. 1972; 
BUCKH0L2. 1975: and BUCKH0L2 and WILBERG. 1975) 
Several authors have proposed that these cortlcally mediated 
effects can be accounted for by temporal, uncertainty (TU) 
©nd S strategies based on condltlcnal probabilities. 
"(MOWRER. 1940: POULTON, 1G50. 1956; DEESE. 1955; 

ELITHORN and LAWRENCE. 1955; BROADBENT. lj958- 
' GOTTSDANKER. of a/.. 1963: KROLL. 1969' 
GOTTSDANKER. 1970; ROTHSTEIN, I9?3: and BUCKH0L2 
. and WILBERG. 1975) WELFORD (1968) has proposed'^that 
the tempforal uncertainty effects observed, even when no 
response Is required, may be due to sffigle channel delays. 
The majority of evidence cited, to support this point emptoyed 
short FPs or inter-stimulus Interyais. It seems plausible to 
consider that the increased RT to the second of two stimuli, 
when resprjnses to both an:d are required, may be due 
to motoir' a^^pects (WELFORD, 1968; GREENWALD. 1973) 
added to arv already existing effect' of temporal uncertainty, 
conditional probability (TU-CP). If a response, was not re- 
quired to the first stimulus the observed effects would be less 
pronounced, suggeisting TOCP effects alone. The purpose of 
the studies reported in this fjaper were to examine some 
aspects of the TU-CP question. It is suggested that S may be 
viewed as an information processing system employing 
: complex strategies in dealing with perceptual data. The TU- 
CP hypothesis is consistent with the view of BUCKHOLZ and 
WILBERG (1975) that an information reduction theory would 
be a parsimonious explanation of the effects of FP variability 
and that the 'immediate foreperiod effect" is due to the a 
priori probability of all succeeding FPs. 

X. 

/ ° REVIEW OF LITERATURE 

In surveying the literature, three rather different effects of FP 
varjability have been noted. In several studies 
(BREITWEISER. 1911 ; WOODROW. 1914.; TELFORD. 1931; 
KARLIN, 1959; and HOHLE. 1965). most of which used the 
method of constant presentation, expectancy appeared high 
^at the beginning of a range of intervals. Generally, as the FP 
lengthened RT increased. 

In other studies expectancy appeared to be low immediately 
after a warning signal, high at the mean FP. and low after the 
mean. (WOODRQW, 1914; MOWRER. 1940> MOWRER 
(1940) used a range of intervals from 3-24 seconds with 
increments of 3 seconds. The results observed were hardly 
unexpected since, of a total of 69 trials. 61 of the trials were at 
the midpoint of the range, l2^seconds. WOODROW (1914) 



* The resiBarch for Experiments 1. 11. and III was conducted under the 
supervision of A. M. Gentile while the author was a student at 
Teachers College. Coiunnbia University. 
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used a variable method of. presentation to elicit RT. The 
intervals were randomly varied from 4-20 seconds by In- 
crements of 4. with each randomly selected interval 
presented 25 times before the next randomly selected 
interval. Several studies reported by BERGSRUND (1967), 
which employed random presentation of FPs, also reported 
U-shaped RT curves. 

Finally, in a large group of studiesexpectancy appeared to be 
low immediately after asignal and then Increased over the full 
range of intervals. The observed effect was thatcRT varied 
inversely with the length of the FP interval. Studies in which 
this result has been reported have typically pf'esented FPs 
over ranges of 6 seconds or less. (KLEMMER. 1956 ; BAILEY, 
1959; KARLIN, 1959; DRAZIN, 1961 ; HOHLE, 1965' 
NICKERSON, 1965; SANDERS, 1965; PAIGE, 1969; 
ROTHSTEIN,. 1973; GUIARD and REQUIN, 1973; 
POSSAMAI, ef a/,, 1973; and REOUiN, ef a/., 1973). The TU- 
CP hypothesis appeared to be a reasonable explanation of 
the ot}served effects but the FPs, ranges, and probabilities, 
employed give serious question to its' universality. 

Evidence produced by SNODGRASS (1969) and 
SNODGRASS, et a/. (1967) woulbl seem to support the: view 
that Ss estimate the intervals and that RTs less than "true 
reaction time" would be evidence that Ss were anticipating 
FPs on the basis of estimates from the warning signal. The 
TU-CP hypothesis proposes a strategy, based on information 
processing, by which the S guides behavior. The "S is 
^ unwilling to prepare early in the range' because he knows that 
momentary probability is low" (GOTTSDANKER, 1970). If the 
TU-CP hypcihesis is viable that RT distributions should be 
predictable on the basis of conditional probability. 

The studies reported by STADULIS (1967) and BERGSRUND 
(1967) were sufficiently different from the rest to warrant 
detailed considerfitlon. STADULIS (1967) Investigated the 
finding of WOODROW (1914) that RT was fastest at a 12' 
second interval when it appeared at the mid-poirit of a range. 
Since many of the studies which had reported decrease in RT 
with increase in FP used small intervals it was important to 
determine whether the two findings were compatible. Three 
ranges were employed: 10, 10.5, 11, 11.5,. 12; 11, ii,5, 12 
.12.5, 13; and 12, 12.5, 13, 13.5, 14. It was hypothesized that 
the ranges employed would be similar, in their effect qn RT, to 
Sorter ranges. No significant differences were observed. It 
was concluded that the differences, between adjacent inter- 
vals were not sufficiently large enough for Ss to ascertain that 
they were different. Two of the studies to be reported deal 
with this problem. 

BE^IGSRUND (1967) used short FP Intervals, 1, 2, 3, 4, and 5 
seconds, and manipulated the probabilities of the 2 and 4 
second Intervals. There were seven treatment groups, as ' 
illustrated in Table I. The top number in each row indicates 
the probability of that particular interval and the lower 
number indicates the number of times that interval actually 
occurred. A total of 800 trials were given to each S over two 
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Table I - Unequal probability treatment groups. (BERGSRUND, 1967). 



Group 


FP 


1 


2 


Seconds 
3 


4 


5 




n 
r 


20 








on 




# 


160 


160 


160 


160 


160 


II 


n 


15 




1 5 




. 1 D 




■ # 


120 


320 


120 


120 


120 


III 


n 
■ r 


.10 


.60 


.10 


.10 


in 




# 


80 


480 


80 


80 


80 


IV 


P 


.05 


.80 


.05 


.05 


.05 




# 


40 


640 


40 


40 


40 


y 


P 


.15 


...15 


.15 


.40 


.15 




* # 


120 


120 


120 


320 


120 


VI 


P 


.10 


.10 


.10 


.60 


.10 




# 


80 


80 


80 


480 


80 


VII 


P 


.05 


.05 


.05 


JO 


.05 






40 


40 


40 


640 


40 



testing days. Unfortunately, Bergsrund did not do a complete 
factorial analysis on the data so some of the comparisons are 
not possible until this Is completed. 

The groups in which the probability was .40 at the 2 and 4 
second interval followed a similar overall pattern. RT 
decreased as FP lengthened to the 4 second interval than 
increased slightly, but significantly* at the 5 second interval. 
This may be understandable since the j.n.d. for*^ temporal 
measures has been reported as 20% but there would be 
much Individual variability. More than half of the Ss in the 
equal probability group and in the 40% probability groups 
showed decreasing RT over the total FP range, supporting 
this possibility. . 

In groups V and Vll» .60 and .80 probability at 4 seconds 
respectively, RT decreased as FP lengthened, but in group VII 
the observed difference between the 4 and 5 second interval 
was not significant. In contrast groups IV and VI. .60 and .80 
probability at 2 seconds respectively, tended to be inconsis- 
tent. In VI the fastest RT was obtained at the 2 second interval.^ 
while in group IV both 5 and 2 second Intervals tended to be 
fastest. 

Increasing probability seems to have an effect at 2 seconds 
when increased from .20 to .40 and from .60 to .80 and at 4 
seconds only the increase from .20 to .40 effected a signifi- 
xant' decrease in RT. It will be interesting to compare the 
results obtained by BERGSRUND with the results to b& 
reported here under Experiment II. 

Summary 

It wasJndicated that the most common effect of FP variability 
on RT was a decrease in RT.as FP lengthened. This effect was 
. assumed to be cortically mediated and indicative of the 
"Immediate foreperiod effect" which was due to the a priori 
probability of all . succeeding FPs. (BUCKHOLZ and 
WILBERG, 1975) This concept was expressed las TU-CP 
indicating that on the basis of temporal uncertainty of FP 
Intervals, which may be manipulated by E, the Sjformulates 



conditional probabilities and RT changes as a consequence. 
Two studies, STADULIS (1967) and BERGSRUND (1967) fit 
into the studies to be reported here. 

It is hypothesized that if TU-CP were an adequate explanation 
of Ss RT behavior under conditions of FP variability than: 

The absolute length of a FP would not matter but its' 
relative lengtt^and thus its' position In a range of FPs. 
would affect RT. 

The probability of a particular FP should effect RT to the 
extent .that it changes the CP of that particular FP. In* 
creasing the frequency of occurrence should decrease RT. 

If the S cannot extract probability information, i.e.. if 
adjacent FPs do not exceed the required j.n.d., than no TU* 
CP effect should be observed. 

The Ss RT should more closely approxim'ate CP in later 
blocks of trials. 



METHOD 

Subjects 

The Ss used in the four experiments to be reported were 
female, with the exception of those in Experiment I. All Ss 
were college age, average age .22, range 17-27. They were 
naive to the express purpose of the experiments, except for 
the instruction that reaction time was of interest. All Ss used 
their dominant hand and wore glasses, if necessary. The 
number of Ss used were : Experiment I, 21 ; Experiment II, 21 
Experiment III, 45; and Experiment IV, 16. 

Design 

In Experiment I the design was a 3 x 5 factorial with repeated 
measures on the second factor. The first factor was group, 
defined by the position of a 2:5 second interval, and had three 
levels as indicated in Table II. The second factor Was interval 
position and had five levels. 
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Table II - Treatment groups In experiments !-IV \ 



l^oreperlod 



III 



Group 




1 


2 


3 


4. 


5 


1 




.50 


1 nn 


l.OU 


2.00 


2.50 


2 




1.50 




' 0 *%n 


3.00 


3. 50 


3 




2.50 






4.00 


4.50 


1 
1 




5.70 


6.90 


8.30 


10.00 


12.00 


2 




d.oU 


10.00 


12.00 > 


'14.40 


17.30 


3 




12,00 


An 


?7.30 


20.80 


25.00 


1 




.ou 


1.00 


1.50 


2.00 


2.50 






.4U 


.15 


.15 


•15 


.15 


<5 2 




.60 


.10 


.10 


.10 


.10 






.15 


•15 


.40 


.15 


.15 


72 




.10 


.10 ' 


.60 


.10 


.10 






.15 


.15 


•15 


.15 


.40 


92 




.10 


.10 


.10 


.10 


.60 


1 




1.50 


2.00 


2.50 


3.00 


3.50 


2 




11.00 


11.50 


12.00 


12.50 


13.00 


3 




1.50 


1.60 


1.70 


1.80 


1.90 


4 




8.30 


10.00\' 


12.00 


14.40 


17.30 



1 . Except where noted numbers In table are forepenod values. ' . 

2. Values In groups 4-9 are probability values, the foreperiod intervals.are the same as in group 1.' 



In Experiment 11 the 3X5 factorial design Was repeated 
except that the foreperiod values were changed. In this study 
the ppsition of the 12 second interval was varied and an inter- 
Interval size of 20% was maintained. The intervals used are 
illustrated in Table II. 

In Experiment III a 3 x 3 x 5 factorial design with repeated 
.measures on the last factor was used. The first factor was 
probability and had three levels: .20, ..40,';60. The second 
factor was FP position of Increased probability and also had 
three levels: first, third, or fifth position. The final factor was 
foreperiod position and had five levels. The treatment groups 
are illustrated in Table II. In experiments It |l and II mean RT 
was use^ as the score.' 

In Experiment IV a 4 x 5 factorial design with repeated 
measures was employed. The first factor was a combination 
of range length and tn.d. The four resulting treatment groups 
are presented in Table II. As before the second factor was FP 
position. The. score used for analysis was mean RT 
dffference. This was obtained by subtracting overall mean RT 
from the mean at a particular FP interval 

Apparatus , 

The equipment used in this »tudy was standard RT equip- 
ment. The experimental situation has been described 
elsewhere. (ROTHSTEIN. 1973) The only differences were in 
the Intervals used. ^ 

Procedures 

In each of the experiments the Ss were tested in. a single 
session. The major differences among the studies were in the 
number of trials used. Since several authors have suggested 
that RT and RT variability decreases with practice it is clear 



that, in spite of the significant results to bie reported, the 
number of trials employed were far too small. The trials for 
•Experiments I, ||, III. and IV were 50, 60, 60 and 105 
respectively. For the fourth study the first 15 trials were 
considered as practice; for the other experiments practice . 
• trials were provided before testing but were . recorded. 

The Ss were instructed that the E was interested in the speed 
of RT to a light stimulus and that the stimulus would follow a 
warning signal. This warning was a bell in Experiments . I, II 
and 111, and the offset of a light in Experiment IV. No atterr.pt 
wias made to prevent anticipation. 

RESULTS 

Experiment I 

The initial purpose of Experiment I was to explore the effect of 
FP position on RT. It was predicted and confirmed that RT 
would decrease as a 2.5 second FP was moved from, first to 
middle to last position in a range. As a consequence of those 
results and the observation that the first FP in each of the 
ranges was significantly slower than all others, which showed 
a downward trend as indicated in Figure 1, it* was decided to 
employ the same techniques'with a twelve second interval. 
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Figure 1 - EXPERIMENT I: Mean RT for three short FP 
ranges. (ROTHSTEIN, 1973). 
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Experiment 11 

The purposes of Experirnent ti were to: replicate STADULIS 
(1967) study using the appropriate j.n.d. between intervals; 
ascertain the effept of the position of a twelve second interval 
on RT; further investigate the. CP hypothesis proposed by 
ROTHSTEIN (1973) ; clarify the results of WOODROW (1914) 
and MOWRER (1940). 

It can be, seen in Table 111 that the particular range did not 
produce a significant difference in overall RT» although it 
appeared (see Figure 2) that RTs to the FPs in the 12-25 * ♦ 
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- Table III - ANOVA for mean RT for three ranges of foreperiods with a common foreperiod of 12 seconds. 

; - ■ / , 



Source of variation 


SS 


rff 


Mo 


F 


Total 




104 


- ' 




Between 


92569.733 


20 






Groups (A) 


9122.133 


2 ' 


4561.067 


< 1 


Error 


83447.600 


18 


4635.978 


Within 


39394.800 


84 






Position (B) 


17624.057 


4 


4406.014 


18.96** 


AB 


5041.486 


8 


630.186 


2.71 ** 


Error 


16729.257 


72 


232.350 


*-* p<.01. 


•3 
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Figure 2 -EXPERIMENT II: Mean RT for three long FP 
ranges with J.n.d. equal 20%. 
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second range were slightly greater. The overall effect of 
pos'-ici of was significant at the .01 level!' The mean RT 
for 2, 3/4, and 5 were 265, 253, 242, 238, and 231 

msec .^'-sKv^yuvely. Individual comparisons revealed that RT 
at posUion 1 was slower than RT at position 2 and all others, 
and RT at position 2 was slower than RT at position 3 and at! 
others but that positions 3, 4, and 5 were not significantly 
different. 

There was a significant interaction between range and 
position and individual comparisons revealed that for the 
5.7-12 second group RT at the 5.7 and 6.9 second interval 
were significantly different from each other and from all other 
intervals. For the 8.3-17.3 second range RT at 8.3 was 
significantly slower than RT at all other intervals and RT at 
14.4 seconds was' significantly slower than that at 17.3 
seconds. No significant differences were noted for the 12-25 
second group. 

The results of this experiment were expected, given the small 
number of trials. The trend of the group mean RTs seems to 



be downward but further study with increased trials would be 
necessary before considering the results seriously in terms of 
the TU-CP hypothesis. When contrasted with the results of 
STADULIS (1967) experiment it appeared that a minimal 
j.n.d. was necessary for Ss to be able to differentiate among 
Intervals. The difficulty with the 12-25 second range may be 
due to the inability of Ss to discern differences, in spite of the 
20% j.n.d. or to the aversiveness of maintaining attention over, 
long time intervals. (GOTTSDANKER, 1974).. 

Experiment III 

In designing Experiment III it was reasoned that if the TU-CP 
hypothesis was viable than manipula:ing the probabilities and 
position of increased probability would affect RT. The results 
of the ANOVA are presented as Table IV. Although significant 
results were observed for position of increased probability, 
(B), FP position, (C), and the interaction of BC and probability 
(A) with BC, these results represent early learning. 



Table IV - ANOVA for mean RT for foreperiod position, interval of increased probability, and probability. 



Source of variation 


SS 


df 


MS 


F 


Total 


4138.20 


224 






Between 


2564.62 


44 






Proby (A) 


29.94 


2 


14.94 


< 1 


Position (B) 


526.97 


2 ■ 


263.49 


5.13* 


AB 


158.22 


4 


39.56 


< 1 


* Error 


1849.49 . 


36 


51.37 




Within 


1573.58 


180 




0 


Foreperiod (C) 


745.41 


4 


186.35 


47.78** 


AC 


8.82 


8 


1.10 


< 1 


BC 


104.69 


8 


13.01 


3.34** 


ABC 


152.47 . 


16 


9.53 


2.44** 


Error 


562.19 


144 


3.90 





* p < .05. 

*: p<.oi. 



The results for position of Increased probability, as shown in- 
Table V, indicate that an increase in probability for the first FP 
decreases RT significantly over increases for, the third and 
fifth FPs, 18.8, 22.5, and 22 respectively. For FP position, 
which was significant at the .01 level, individual comparisons 
of the means in Table VI revealed that RT at FP 1.was slower 
than RT at FP 2, 3, 4, and 5. and RT at FP 2 was slower than 
RT atFP 3,4, and 5, butRT^* " ^^0 3,4, and 5 did not differ. 

The interaction of p05 ji increased probability and 
foreperiod position was : ..^niMcant ^t the .01 level. Individual 
comparisons were cond^^cteo and revealed that in each case 
the means, presented as Table V, for FP 1 were associatied 
with slower RT and that the RTis for tKe groups with increased 
probability at the first position were faster than RTs for . the 
groups with increased probability at the third or fifth 
positions. It should be noted that the mean RTs for group 1 
were closer to those for groups 2 and 3 at FP positions 2, 3, 4, 
and 5 than at FP 1. ^ 
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tabl« y - Mean RT for position of increased probability and foreperiod position. / 








Foreperiod position^ 








1 


2 


3 




5 




1 


.20.6 


19.1 


17.7 


1^.4 


18.4 


18.8 


2 


26.4 




21.1 


,2a5 


20.8 


■ 22:5 


3 


26.7 


21.4 


20.9 


2|1.0 


20.2 


22.0 


.. ^ ■ ■ ' ■ ■ . - / . . • - ■ 


Table VI - Mean RT for probability, position of increased probability, and forep^liod position. 










Foreperiod position 






Proby 


FP 


1 


2 


' ■ h 


4 


5 




1 V 


22.6 ' 


18.9 


1 17.3 


17.1 


16.9 


.20 


2 


25.0 


22.2 


/ 21.4 


20.4 


21.0 




3 


25.1 


20.7 


/ 21.0 


20.9 


21.0 




1 


20.9 


19.6 


. / 18.3 


19.5 


.19.6 


.40 


2 


27.0 


23.2 


/ 21.5 


20.0 


19.7 




3 


24.5 


M9.6 


; 19.3 


19.8 


18.7 




1 


18.4 . 


1'8.9 


/ 17.4 


18.6 


18.6 


.60 


'2 


27.2 


20.3 


/ 20.5 


21.1 


21.8 


• t 


3 


30.5 


23.8 


/ 22.6 


22.2 


20.9 






24.6 


20.8 


19.9 - 


19.9 


19.8 



The three way interaction, foreperiod position, probability 
and position of Increased probability, is presented in Table VI 
. *^ and In Figures 3 through 8. It appeared that when probability 

at FP 1 yvas increased RT/ 22.6 for .20, 20.9 for .40 and 18.4 
for .60 probability, decreased. The differences for the latter 
two groups may be seen In Figure 4. There were no slgrilficant- 
differeq'ces for the other FP position. When probability of FP 
. . position 3 was Increased no significant changes In RT were 

rioted. ;For changes In probability at FP position 5, see Figure 
6. an increase In RT for FPs 1, 2. and 3 was noted when 
. ' probability was increased from .20 to .40 to .60. 

Figure 7 Illustrates the differences in RT obtained when 
probability was increased to .40. at various positions. The RT * 
was fastest at the .5 second Interval when probability of that 
Interval was Increased ; when the probability of the 1.5* 
second or middle Interval was Increased RT at the .5 second. 
' ^ Interval slowed. Similar changes in the RT were observed for 

the 1.0 and 1.5 second Intervals, when the probability of 
occurrence of the middle Interval was increased to .40 RT was 
increased more at the first three Intervals than when 
probability vyas equal or when .40 probability- was associated 
vyith tha. final interval. 

When probability was raised to .60, all Illustrated in Figure 8, 
^comparisons at all FPs were Significant. As- with the .40 
/probability increasing the probability at the initial FP 
/ significantly decreased RT, In this case over all FPs. For the 
/ .5, 1.0. and 1.5 second intervals It appeared.that changing the 
. ^ ■ / position of increased probability from the first to the last 

/ interval in the range tended to increase RT. 

■ ; ■ ' " • . / . ' . ■ ■- . ■ 
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Figure 5 -EXPERIMENT III: Mean RT for ranges with in- 
creased probability at 1.5 second PP. 
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Figure 6* EXPERIMENT III: Mean RT for ranges with In- 
* * creased probability at 2.5 second FP. 




Figure 7 - EXPERIMENT III: Mean RT for ranges with .40 
probability at indicated interval. ' 
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Figure 8 - EXPERIMENT III: Mean RT for ranges with .60 
probability at indicated interval. 
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Finally, Individual comparisons for treatment groups revealed 
that for equal probability, Illustrated In Figure 3. HJ at the .5 
second FP was slower than at any other. This finding was 
contrasted to that for groups 4 and 7. Figure 4 In which no 
•significant differences were found among the Intervals. For all 
other groups the RT was slowest at the .5 Interval, with no 
differences observed among the others. 

Experiment IV 

Experiment IV was a pilot study designed to investigate the 
notion of j.n.d., but In order to accomplish thfe'purpose 11 was 
necessary to vary range length as well. The ANOVA. 
presented in Table VII revealed no significant differences 
between the groups, a significant overall effect of FP position, 
and a questionable interaction, which was further evaluated 
only because of the pilot nature of the study. 



For the purpose of rninimlzing Intersubject dififerences which 
were a function of the wide range of intervals employed it was 
decided to use mean RT differences. To compute this score 
the overall mean RT for all FPs to which the S was exposed 
was subtracted from the mean for the particular FPs. In- 
dividual comparisons for the significant int^ectlon were 
conducted. For the 1.5-3.5 group the RT for the first FP was 
significantly slower than for any others; for the ^.3-1 7.3 range 
Ihe first FP was significantly slower than the last FP only. For 
the 1.5-1.9 group and the 11.0-13.0 group there were no 
significant differences. It was Interesting to note the patterns . 
of the various groups shown in Frgure 9! The variability- of 
rjbsponses is jgreater 'for the 1.5-1.9 group than for the 
11.0-13.0 group. 



Table VII - ANOVA for mean difference RT fdr foroperiod ranges diflaring in j.n.d« and range length. 



Source of variation 


8S 


df 


MS 




Total 


180.31 


79 






Between 


.73 , 


US 






Groups (A) 


. . .14 


3 


.046 


<1 . ;. 


Error 


.59 


12 


.050 




Within 


159.58 


64 






Position (B) 


50.28 


4 


12.570 


7;917** 


AB 


33.08 


12 


?.760 


, .1.74 * 


Error 


76.22 


48 


1.580 





p<.01. 
• p<.10. 
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Figure 9 - EXPERIMENT IV: Mean RT at FP ranges differing 
In J.n.d. and range lengtti. 
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DISCUSSION ^ 

. The evidence presented in-isupport of the TU-CP hypothesis 
suggested that the hypothesis is viable, but the data Is 
Inclusive. The minimal ;iumber of trials required of the Ss 
insured that they were still at the "learning stage". The fact 
'that it. was the first interval or intervals in most of the ranges 
that was effected, Whether that interval was .5, 1.5, 2.5! 5.7, 
8.3, or 12 seconds, suggested that perhaps the S had a 
strategy for dealing with the uncertainly. Certainly the 
research of BAILEY (1959) and BERGSRUND (1967), which 
demonstrated that RT and RT variability decreased over trials 
and. that significant decreases in RT occur over trials, 
supports this notion. The Ss may have initially determined the 



average FP value so that shorter intervals, in relation to the 
mean, would have been associated with slow RT as a result. 
Subseqrjent strategy of S remains to be suggested since 
neither BAILEY (1959) or BERGSRUND (1967) provided, 
analysis of practice and it was not possible in any of the 
reported__experiments. Perhaps the strategy of dealing wUh 
uncertainty follows the sequence of mean, ends and then 
intermediate positions. This possibility remains to be in- 
vestigated. The decrease in RT variability over trials does 
suggest, however, that some type of problem solving is 
proceeding. _ 

In relation to the TU-CP hypothesis, four behavioral predic-. 
tions were made, how does the evidence compare? 
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CONCLUSION 



The absolute length of a FP would not matter but it's relative 
length, and thus its' position in a range of FPs, would affect 
RT, 

Experiments I and .11 provide support for this as does the 
research of BAILEY (1959). Since Experiment II utilized long 
intervals the possibility of a refractory phase accounting for 
the increase in RT at shorter intervals did not seem possible. 

The probability of a particular FP should a'ifo\:t RT to the 
extent that it changes the CP of that phrticularfP, Increasing 
the frequency of occurrente should decrease RT, 

The results of BERGSRUND's (1967) study and Ekperiment III 
supported this prediction. In BERGSRUND's rekults the in- 
crease in probability had a more marked -effecral the two 
second interval than at the four second inlerva . In Experi- 
ment III theearly FPs were more markedly affected b changes 
in probability than later FPs.. This finding was reasonable 
because the '-fy PPs in the range have more to gain from an 
increase s* »y were associated with such a low CP to 
begin with. ancing their probability markecl decreases 

in RT result ^ /e enhancement of the probability of later 
intervals n?arkecily decrecseG'.probability of the earlier inter- 
vals and ir crt'ases RT. For intervals later in the rbnge.. since 
itie effect is on the CP. fijanipuiation of intervals early in the 
range should- have less of an effect. "VVhat- is the possibility 
Vhat there is a j.n.d. for incr ease or decrease in probability of 
occurrence? This might clarify sonie of the questions here. 

If the S cannot extract probabitity information, /.e., if adjacent 
FP" do r\ot OKr^eed ihe required i,n,d„ than no TU-CP effect 
should be obsoryed. 

The results 01 5TA0ULIS (1967) study and the pilot study 
presented as Experiment IV lend support to this prediction. In 
adc^ition the results provided by BERGSRUND (1967) with 
respect to th'3 shifting of the 4 and 5 second interval RT and 
the fact that \r/'ge numbers of his Ss had r^^'jults d;tfering from 
the Overall ayer^oft cuppqrt. the nov'ion or v.irying j.n d. In 
order V' invystlgaie ti .is either j.n.d. could t^e '••v»rr;wP3d ancJ 
a set of t*me »ntervals custo>n designed fo. fir*;^ S. or (he 
inter-i.iierval d-r'erence couhI be increased. L!''»i. ^:»II Ss. with 
jffjc»en« practice?, showed decreases in the ► redicted direc- 
tion. . 

The Ss RT should rhore fJosefy approximate CP in l<uter 
blocks of trials, 

Com^parioon of ihe studies presented here, which represent 
eariy^learfiing. with the studies re-vlewed lend credibiltty to 
this prediction. Analysis of RT ovei^raciice periods would be 
necessary *o further confi m thi'i prediction. 



There iseems to be some support for the TU-CP hypothesis as 
an explanation of FP variability effects which have been 
reviewed. Four predictions which, would arise from this 
hypothesis have been supported to some extent but further 
research is necessary. The likelihood of this hypothesis 
parsimoniously explaining various types of behaviors which 
require prediciion should not be overlooked. 
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LA MESURt DU TEMPS 
DE R£ACTI0N en 
DISCRIMINATION DE DUR£E 



Robert Rousseau 

Laboratoires de psychotogie exp^rlmentale . 
UniversiU Lava! 



Un'' observateur (O) plac6 dans une tfiche de temps de 
reaction (TR) simple ou il dolt r^agir aussi rapidement que 
possible k un signal m, se produlsant d miilisecondes apr^s 
up stimulus avertisseur m, possdde deux sources principales 
d'information lui permettant de ddclencher une r^ponse: 
1) I'occurrence de m, et 2) I'estimation par chronom^trage 
interne du temps d'arriv^e de m, par rapport & m^. Une 
certaine proportion des rdponsesi RE, utilisant I'information 
temporelle peuvent se produire avant ou'en m§me temps que 
m, et son! alors ddsigndes comme 6tanf des r^ponses 
d'anticipation. Pour diverses ralsons, ces r^ponses sont 
consid6r6es comme nulsibles et certalnes techniques ont M 
' ddvelopp.^es pour amener I'O d ne pas 6mettre de telles 
' r^ponses. Les deux principales techniques sont Tutilisation 
de faux essais et la vjariation au hasard de I'intervalle d. 
Cependant. des Etudes suggdrent que ces m^thodes n'6limi- 
nent pas I'occurrence de RE (GORDON, 1967; KLEMMER, 
1956). Par exemple, TR varle syst6matiquement avec r6ten- 
due des valeurs d utilis6es de m§me qu'avec la moyenne de 
ces valeurs (KLEMMER. 1956; NIKERSON, 1965). 

R6cemment, certains auteurs, (KORNBLUM, t973; OLLMAN 
et BILUNGTON, 1972), ont propose une approche par 
laquelle les TR des r6ponses d'estlmation temporelle, RE, et 
ceux des r^ppnses au signal mj. RS, sont obtenjs inddpen- 
damment en vue de determiner la contribution des .RE k la 
variance totale 0es TR au signal. Leur procedure exp^rlmen- 
tale est une variation de la technique des faux nasals en 
situation de TR simple. Dans une proportion des ^^^^saiG. 
.signal m^ est omis et I'O doit alors 6mettre une r6poru^ bas^e 
sur line estimation d'urie dur6e :d6nn6e rapproch^e J. 
Done, k partir de ces r6ponses d'estlmation temporeiJp on 
peut d6terminer les caract6ristiques de distr^'^ut!-' d'9> TU 
des RE et par \k corriger les distribiitions des tr 
Cependant la situaifor' * i;^t encore ambigug ear, :^ ^u^' les 
TR des RE sotcrt i k^ -i^iy^^:^ a^&soolds A. l'op6ration i jn 
m^canisme interne d r^-^*, tion de dur6e,''les TR des RS ne 
peuvent §tre confid^rd;^ c->»T»rne iC^t '.ous d6clench6s par 
m^ Iui-m6me. Nous aii^t'^i^r nr.s 0*'isonter un module de 
discrimination :^e <'(>:/^\>s ^t^'on nous, tourrxit une situation 
expdrimentalii'^ trds m^^^^/^ss^nte pour arriver k dissocier les 
TR k un signal interne de ?6ux k \jn signal externa. 

Dans une tdche de discrimination de durde I'O doit discrimi- 
ner un intervalle de dur6e do < C, comme 6tant court, d'un 
autre de durde d, > C, comme 6tant long, ou C est une valeur 
critdre centrale relativement A do ei 4,. KRISTOFFERSON 
(1973) proposa I'existenpe d'un mdcam&me par lequel un 
critdre en temps r^el de dur6t^ dc, rapproch6e de C, est 
d6clanch6 au d6but de I'intervaHe. Lb jugement discriminatif 
serait alors pos6 pap rapport k I'ord!^ i^mporel d'occurrence 
k un centre de decision, de la fin de I'intervalle k d msec, et de 
fa conclusior du crltdre^ dc msec. 




La figure 1 illustre le fonctionnement d'un m^canisme de 
critdre en temps r^el dans une tdche de discrimination de 
durde d'intervalles vides. A la fin du stimulus m^ un signal 
interne t^ marque le ddbut de I'intervalle et, de la mdme 
fagon, au ddbut du stimulus m, un signal t, indique la fin du 
m'$me intervalle. Simultandment, t, ddclendie un critdra 
interne de durde dc dont |a fin est identifide par un signal 
interne, tc. Dans un tel systdme on peut ddfinir la stratdgie de 
prise de decision suivante : si tj se produit avant tc (tj < tc) une 
r6ponse Ro est 6mise, et, une rdponse R^ est donn6e quant tj 
apparait aprds tc (t, > tc). Si Ton suppose que tj et tc sont des 
variables al6atoires avec une certaine fonctlon de distribu- 
tipn, la probability que tj soit enregistrd avant tc peut dtre 
d6finle comme P (t, < tc) et, jde m6me P (tj > tc), la probability 
que tc se produise avant tj. Alors, P (Ro) = (tj < tc) et P (Rt) = 
(tz > tc) ou P (Ri) apparait comme une fonction croissante de 
1. 
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Figure 1 - Hypothdte de critdre en temps r6el. 
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Les predictions suivantes peuvent §tre faites quant aux TR 
des Ro, TRo, et ceux des R,. TR,. Tout d'abord, Ton pose 
I'hypoth^se que les TR sont )e rdsultat d'rjne composante de 
mouvement, K, et d'une composante c^-scrlmlnation, I. De 
plus I et K sont ddfinjes comme des vr^rfpbles aldatoires de 
mpyenrie et variance I et VAR (I) et, K n V/^R (K) respective- 
ment. Enfin, pour des valeurs de d ou is niveau d'erreur est 
bas I et K sont considdrdes comme inr 'pendantes. Alors. on 
peut d6finir en .g6n6ral, • 

CAR (TR)^VAJR (I) + VAR (K) 
et. TR = I + R 

PourTRo, 

VAR (TR)o = VAR (t^) VAR (K)o 
et, : TRo = tj + Ku 

De m§me pour TR,, 

VAR (TR),^VAR (tc) + (VAR (K), 
et, TR, = to + K, ^ ^ 

Pour simplification, on pose K comme ayant une moyenne et 
une variance constantes pour un type de rdponse donn6. 

Les r6pbnses Ro dtant synchronis6es avec un signal externe 
mj TRo sera en-tonctiont;roissante de d ; et si I'on poseT2 = di, 
oCi i reprdsehte une valeur dans un groupe die dur6es ^ 
discriminer, la foriction TRo vs di sera Iin6aire de pente 1. 
D*autre part, R, dtant Ii6e d tc, TR, sera constant pour toutes 
les yaleurs de d. Pour les.mdmes raisons VAR (TR), sera 
constante puisque les R, sont ind6pendantes de d. Cepen- 



dant VAR (TR)o ne sera pas sp6cifi6e dans le present module 
parce qu'elle depend d'hypothdses spdcifiques quant h la 
relation entre VAR (tj) et d. Dependant, pour que ces 
predictions tiennent Ton doit pouvoir supposer que ies- 
variations des TR ont leur origine dans le mdcanisme de 
':*iscrimination. Or, ^ mesure que di s'approche dje dc, P (tj < tc) 
et P (tj > tc) convergent vers .5 augmentant la possibilit6 
qu'une competition se produise entre les deux types de 
rdponses. Une t^lje competition pourrait brouiiler la relation 
entre is a^ "^^o et, tc et TR,. En consequence, le module sera 
6valu6 par rapport ^ des valeurs de d pour lesqueU^s ie 
niveau d'erreur est inf6rieur d 10%. 

Nous avons done effectu6 une experience oCi deux Os furent 
6tudi6s de fiagon extensive en situation de precision, sans 
acc6l6ration des rdponses. et en situation de vitesse oCi le 
temps de reaction 6tait mesur6. 

M^THODE 

Sujets 

Deux sujets f^minins adultes furent utilises. Elles dtaient 
volontaires, payees $3 par session et, sans experience dans 
ce type de t§che. 
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AppareHs 

Les intervalles d discriminer 6taient d6finis conime le silenpe 
Intervenant entre la fin d'un 6clair lumineux de 10 msec, et le 
d6but d'un son pur de m^rne dur6e. Le signal visuel lumineux 
conslstalt en un point de 4mm apparaissant a 2 pi. de I'd. La 
source lumlneuse 6tait un «glow modulator » (Syivania" 
R11B1C) calibr6 d 50 ftL. Le stimulus audltif 6tait un son pur 
de 2kHz dont I'enveloppe 6tait contr6l6e par un interrupteur 
6lectronique (Grason-Stadler). et I'amplitude fix6e d 6803. 
Les signaux auditifs parvenait ^ TO par des 6couteurs en 
reception binaurale. Done, m,, 6tait un signal lumineux alors 
que mj 6tait un signal sonore. La sequence son-lumi6re 6tait 
pr6c6d6e de 1 sec. par un signal avertisseur visuel et, suivie 
par un«* feed back" identifiaht la r6ponse correcte 2.5 sec. 
apr§s la fin de mj. Le signal avertisseur et le feed back " 6tait 
donn6s d TO par des petltes lampes X^mom faisant face au 
sujet. L*0 effectuait sa r6ponse en pressant sui rii>s bornons- 
pressions plac6s sur le bras droit du fauteuil. Dans la 
condition oCi le temps de r6actlbn 6tait enregistr6, TO gardait 
rindex et le majeur de la main drpite constamment en contact 
avec les boutons. Les temps de r6action 6taient mesur6s ^ la 
milliseconde pr6s ^ partir de la fin de m,. Toutes les 
operations de contrdles et de chronom6trage 6taient effec- 
tu6es par un petit ord'-^ateur PDP-8E (Digital Equipment). 

Procedure 

Les.Os avalent ^ discriminer entre quatre intervalles divis6s 
en deux groupes, I'un amenant une r6ponse Ro et Tautre une 
r6ponse R,. A chaque essai un de ces intervalles 6tait 
pr6sent6 dans un ordre au hasard, chacun apparaissant un 
nombre ^gal de fois dans un bloc d'essais. 

Dans la condition de pr6clsion; les quatre intervalles 6taient: 
100. 200, 300 et, 400 msec. Chaque session 6tait form6e de 3 
blocs de 100-essais oCi chacun des intervalles 6tait pr6sent6 
25 fois par bloc. Un grand nombre de sessions furent 



effectu6es pour stabiliser le niveau de performance deS'Os. 
L'O 605 particlpa d 16 sessions et, TO 503 d 24 sessions dont 
les 8 derni6res forment les donn6es exp6rimentales, soit 600 
essals/stimulus pour chacun des Os. 

Trois groupes de quatre intervalles furent utllis6s dans la 
condition de Vitesse, solt 100, 190, 310. 400 msec, 125, 190, 
310, 375 msec, et 140, 190, 310, 360 mstsc. Done, les valeurs 
Interieu/^i ne change'alent pas alors que les valeurs ext6rie j- 
res 6taier.i varices de fagon d obtenir plusieurs points oCi la 
prok?abilit6 d'une erreur est faible. Les valeurs ext6rieures 
6taient chang6es en s6rles ascendantes et descendantes. 
Une sequence ascendante-descendante repr6sentant un 
cycle, six cycles furent effectu6s avec TO 605 et cinq cycles 
avec ro 503 et. les r6sultats des jjeux derniers furent utilis6s 
dans I'analyse des r6sultats. Enfin, avant d'entreprendre la 
variation syst6matique. des intervalles. chaque O participa ^ 
plusieurs sessions d'habituationii la tSche de temps r6actlon. 
Ces sessions 6taient au nombre de 10 pour TO 605 et. 20 
pour ro 503. 

R^sultats 

Les pr6dictions les plus fortes du mod6lejde crit6re en temps 
r6el ont trait d I'allure des fonctions TRo et TR, vs d.. Un 
examen visuel des figures 2 et 3 montre clairemeht que ces 
predictions .sont support6es. En effet. les TR^ montrent une 
stability remarquable. ce pour les deux Os. Ceci est un 
support important dans la d6monstratlon de la synchronisa- 
tion des R, d un 6v^nement uhique dans le temps ind6pen- 
dant de di. De m§me, les TRo sont de toute 6vldence une 
fonction croissante de di. Cependant; un ajustemeht de la 
meilleure droite par la m6thode des moindres carr6s donne 
une pente de .68 pour les deux Os ce qui est un peu plus 
faible que la valeur pr6dite de 1. D'autre part. I'ajustement 
Iin6aire rend compte de 96% de la variance pour O 605 et 
85% pour ro 503. En fait, dans les deux cas la principale 
d6vration par rapport d la Iin6arit6 provient du point d = 100 
msec. 
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C^s r^sultats peuvent §tre mieux appr6ci6s par Tanalyse des 
donndes pr6sent6es au tableau I. Chez les deux Os l^s TR^ 
sont'd une milliseconde de la valeur moyenne pour )es trois 
dur6es ext6rieures 360, 375 et 400 msec. D'autre part, VAR 
(T/R)o et VAR (TR), ne varlent pas syst6matjquement en 
fonction de dt. Elles peuvent dtre consld^r^es comme 
constantes et, d rint^rieur du mdme O les valeurs de VAfR 
(TR)o et VAR (TR), sont tr6s rapproch6es. Enfin, lj_est 
int^ressant de noter que TO 605 montre des valeurs de TR et 
VAR (TR) plus faibles que celfes de TO 503. 

Pour avoir une Id^e de la vitesse d laquelle TO^met une 
r^ponse aprds tj ou tc Ton doit se rappeler que TR est mesur^ 
depuis tf Done, une estimation du TR d t, ou tc, RT, peut 
s'obtenir par soustraction de di d-TRo et, de dc d TR,. Le 
r^sultat de ces operations est rapports au tableau 1. La 
transformation est directe pour RTo et, la valeur obtenue pour 
la moyenne des trois courtes dur^es, 100, 125, 140 msec, est 
de 218 msec, pour TO 605 et de 227 msec, pour TO 503. 
Cependant, la chose est plus difficile pour RJ] puisque nous 
n'avons pas de valeur objective pour dc. Cependant, une 
valeur approximative paof^re obtenue , en utilisant les 



donndes de discrimination. En effet, si tj - tc la probability 
d'une r^ponse corrrecte est r^duite d .5. Or, par definition, 
quahd P (t^ < tc) = P (tj > tc)^, P (Ro)' = (R,) = .5 ; commeT^ 
peut dtre approxinriee par di, le point oCi P (R,) - .5 fut lvalue 
et ddfini comme etant dgal d dc. Les valeurs de dc sont 
rapportee;> au tableau I, de mdme que les RT, correspon- 
dants. L'a moyenne de RT, pour les trois durdes longues est 
de 201 msec, pour TO 605 et de 242 pour TO 503^Ces RT sont 
.rapides considdrant que nous sommes dans une tdche de 
temps reaction au choix. Done, les presents r6sultats d6mon- 
trent clairement Templol par TO de deux, sources diffdrentes 
pour ddclencher les deux types d6 rdponses. 

Les rdsultats prdsentds au tableau II montrent que TO peut 
utiliser concurreminent un signal interne et un signal externe 
pour dmettre une rdponse. En effet, en gdn^ral la probability 
d'une rdponse correcte n'est pas diminuf^e par I'exigence 
d'une rypor.ce rapide. La stability des P(R,) pour les' durdes 
longues indique bien que los R, ont leur origine dans un 
6v6nement unique dans le temps J 















Tableau 1 - 


Moyenne et variance de lalatence des rdponses (en millis^^ondes) pour les valeurs de do et ds pour Os 503 et 605. 


d. 


V TR 


VAR(TR) 


, TR-di 


TR-dc 


dc 


100 


335 


.2961 


235. 






125 


' \: 343 


2729 


222 . 






140 


, 364 


2519 


2?.4, . 






IT 




2736 


227 






360 


471 


2926 


111 


247 


224 


^ 375 


469 


1969 


94 


238 


231 


400 


470 


2717 


70 


" 241 


229 


IT 


470 


2537/ 




242 




100 


• 323 


839 


223 






\. , 125 


33e-- 


373 ^ 


211 






140 


351 


1039 ' 


211 






IT 




934 


218 






360- 


' 449 


1109 


89 


204." 


. 245 


375 


448 


* 1070 


73 


204 


244 


400 


447 


1451 


47 


195* 


252 


IT 


■448 


. 121^^ 




201 
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Tableau llo- Probability d'occurrenc^ d'une r^ponte Ri en situation de precision et de Vitesse pour Os 503 et 605. 



Condition 





. d, , 


Vitesse 


di 


precision 




100 


.0107 . 


10C 


.0045. 




190 


.2686 


200 


.0622' 


503 


3f0 


.9724 


300 


.6177 




400 


.9793 


400 


.92§1 




.100 


. - .0035 


100 


.0045 




190 


.1232 „ 


200 


.1056 


.605 


310 


.9159 


300 


.9200 




400 


.9118 


. ^ 400 


1.000 « ^ 



DISCUSSION 

Nous avonS'donc d6montr6 que de toute Evidence un O peut. 
dans unert^che de temps de r6actlon utiliser une information 
temporelle et non-temporelle?pour effectuer une r6ponise. De 
plus, pour un mfime'O la.VAR (TR) est 6 peu pr6s la m§me 
pour les TRo et les TR,. Cependant certalnes caract6rjstlques 
de la pr^sente situation doivent dtre consid^r^es pour pouvoir 
6yaluer la g6n6rallt6 des pr^siehts r6sultats. Tout d'abord, 
riitilisation de dur^es. h^t^rogdnes produit une situation 
analogue d celle oCi un signal avertisseur visuel pr^cdde un 
signal auditif. Or, il serait certes int^ressant de voir les 
<;hangements dans la VAR (TR) dans une situation oO des 
Intervalles sont pr6sent6s dttns le m6me mode sensorial, De 
la rndme fagon, Ton peut se diBmander si1'6galit6 des VAR 
(TR)o et VAR (TR)t serait maintenue pour des dur6es de 
Tordre' de 1 sec. On peut isup|)oser ' que la variance du 
sysfdme de cl1ronom6trage interne auralt alors augment6e se 
tradulsant en une VAR (TR), plus grande. 

Pe plus» ces r^sultats mettent en doute la gdh^ralit^ des 
modules , courants'de discrimination de dur6e (ALLAN et 
KRISTOFFERSON, 1974). En effet. tous ces modules consi- 
.d^rent que la repr6sentatlon interne d'u'n Intervene donn6 est 
to rdsultat d'une dp6ration de chfonom6trage sur toute 
r6tendue de cet intervene. Or, dans le present travail il est 
apparent que le chronom6trage se termlne bien avant la fin 
des Intervalles longs*. Enfln. la pours;«ite. de ce travail aura 
certainement des implications pour I'dtude de rinteraction 
entre des processus eff brents et dese processus aff(§rents 
dans remission d'une r6ponse motrice. 
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: In 'recent years much research has focused "on the attentloo, 
demands of Information processing. More specifically. 
; '' different authdrs have attempted to study the demands of 
IndMdual -processes . within the Informatlon-processlng 

• model. For example, POSNER and KEELE (1969) found that 
response Initiation was demanding vyhlle movement Itself - 
appeared not to require attention. Much of what w« know 
about the attention deman^Js of movement control was 
derived by using the secondary task technique and more 

. specifically, the probe technique. With the latter technique ' 
the subject Is asked to respond to.an auditory slgrial»(probe) 
While simultaneously performing a movement. The attention 
demands .of different processes Is Inferred by having, the 
onset of. ttie probe occur at different points within the 
movement (e.g., the probe might be Initiated simultaneously 
to the onset of movement)..the subject's reaction time (RT) to 
ttie probe Is then measured. If RT Is delayed In comparlso/i tdf 
a control condition vyhere the subject simply reacts to the 
probe without pl-oduclng the movement, then that process Is 
said to ^^be attention demanding. 

As can be attested to by many researchers, the measurement 

• of RT can be contaminated by many-extraneous factors, other, 
than those of Interest. For example,"lf the subject. tries to 
aptlclpate the onset of the signal, RT can be greatly 
diminished if the subject Is correct; or greatly elevated if he is 
Incorrect. 'In particular, a dirnrnlshed RT to the probe would 
be Interpreted as a.decrease in the attention demands of the 

, ^process In question. Obviously then, the experlmenter.trles to 
eliminate as many of these contaminating factors as possible. 

When subjects are presented a series of mutually exclusive 
y events, as tf^ey are with the probe technique, they will develop 

subjective probabilities for the 'occurrence of the different 
: events, acpording to MOWBRAY (1964). For example, if the 

probe were presented sometime during everyJirlal or move- 

ment (e.g., ELLSi 1973), the subject would become more and 

• more certain that the probe would occur at the next instant in 
time- as the required movement was completed. Typically, 

' rnoyements are made to sonrje type of end point such that the 
nearer the subject move$ towards this point the, more certain 
would be that the- probe would occur in the next Instant. 
Using catch trials (probe frequency of two-thirds) POiSNER 
and KEELE. (f969) did, would diminish this changing . 
probability effect to some degree, but Indeed, regardless*of 
the probe frequency adopted for a given experiment there 
will not 6e a match between the subjective and objective 
probabiiltles for event occurrence. 

DRAZIN (1961) Studied the effects of stimulus frequency and 
, range of foreperlods on RT. He. found that decreasing 
stimulus probability by Increasing the number of catch trials 
Increased the average FtTi Applied to the probe studies this 
would predict that RT for trials with a probe frequency of two- 
thirds would be slower than with the probe on every trial. 
DRAZIN (1961) also found that regardless of the range of 
foreperlods used for a series of trials.'the shortest foreperlod 
within a range produced the' longest RTs (imcnedlate 



'oreperlod effect). Analogously, It would be predicted that 
RTh ViT probe positions early In a movement.would be slower 
than RTs for later probe positions. Thus, the shape of the 
curve relating RT to probe position in a movement miphfbe 
"quite different depending on the probe frequency used,, 
/egardless of underlying attention demands of -the move-' 
ment. » ^ — . _ 

In comparing probe RTs from the studies by^'PdSNER-and^- 
KEELE (1969) and ELLS (1973) with probe frequencies of 
two-thirds and three-thirds respectively, the former authors 
found probe RT to be elevated early and late In the movement 
(a V-shaped curve), while Ells foun<i RT to be elevated only . 
early In the niovement (negatively accelerating curve). Thus- 
both authors concluded that r#sponsa initiation was attention 
demanding. However, there ^As no apparent reason for the 
difference tn findings for . 't^ntion demands at the en4 
(target) of the movement ^''^rw ^enf I of the present study 



was an attempt Jto clarlf)f 
probe frequency for lder>'* 
II looked at a technique 
Immediate foreperlod ^fffw; 



i^r^par^cy simply by varying 
movenrients. Experiment 
*K supposedly' nullified the 



EXPERIMENT I 

.Method 

Subjects ' ' 

Twenty-four male and female, students from the University of 
Waterloo served as subjects for Experiment I. Subjects were 
randomly assigned to one of three groups: the groups 
differed only In the probe frequency during testing (Vi, % or 
^A). Thus there were eight subjects each. In three Independent 
groups. 

Apparatus and task , .<> ' \: ' ] 

The task and apparatus were basically the same for each , 
.^experiment and therefore will be described extensively only 
Vnce. The equipment consisted of a typidal- linear slide 
apparatus, two 1 0OOrsecond timers, three micro switches, a . 
buzzer and a reaction tinrie key. The slide was constructed, of 
two 90 cm stalnless-steei rods (1.7 cm diameter) mounted in 
parallel bL)| offset such that one rod was higher and fCirther 
forward than the other. The stand and end pieces were also • 
made of stainless-steet. Each rod supported a ball-bushing 
sleeve and these were linked by a metal housing to form an 
almost frictloniess slide. A handle attached to Ihe front of the 
slid > was grasped by theaubjectfor moyenseht production. A 
metal pointer attached to the handle was used to align the 
,slide with a targiat. A plywood barrier in front and on top of the 
slide prevented the subject from seeing any of the appai^atus 
except his handle. A moveable target (2 cm x 10 cm) was 
attached to thef. barrier. , 
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Design 



One dock was used to measure movement time (MT) and 
thus was attached to one micro switch which was initiated by 
the slide leaving the start position and a second switch, which 
was activated when the slide crossed a point one cm from the 
target (the second switch was so positioned in case the 
subject undershot the required • movement). The second 
clock was used to measure the subject's RT to the auditory 
probe and thus was attached to a moveable reed switch, 
which could be placed anywhere in the movement and 
activated the clock and buzzer when the slide crossed over it. 
This clock was also attached to the RT key which stopped the 
clock and buzzer when the subject lifted his left index finger. 

The subject's orimary task was to move the slide from right to 
left to the designated target. He was instructed to be as 
accurate as possible in moving to the target and was given 
- knowledge of results (KR) concerning MT and constant error 
about the target. In Experiment I the subject's task was to 
move either 41 cm in two sec. or 20 cm in one sec. The 
subject's secondary task was to lift his left index finger from 
the RT key as quickly as possible, if and when the buzzer 
sounded. Probe positions for the 41 cm movement were at 1. 
14, 27 and '40 cm and 1, 7, 13 and 19 cm for the 20 cm 
movement. Depending on the condition the subject was in, 
the probe occurred on one-third, two-thirds or all of the trials. 

Procedures 

Subjects were brought into the. testing room and a brief 
explanation of the primary (moving to the target) and secon- 
dary (reacting to the pi-obe) tasks followed. It was 
emphasized that attention should be focused on the move- 
mgnt to theJtatget. Follnwing the iostmcliops-the-sufejeete- 
were given a few practice trials to acquaint them with the 
proper MT and procledures for a trial. In Experiment I 
subjects experienced the probe at each of the four probe 
positions^ for each of the two movement distances. Once 
through these eight positions was termed an experimental 
cycle. Each subject completed four experimental cycles. In 
addition, each subject completed two control cycles during 
which the experimenter completed the movement to the 
target (the subject just watching) and the subject simply 
reacted to the probe. It should be noted that different groups 
of subjects received a different total number of trials (probe + 
catch trials) depending on the probe frequency. For example, 
the subjects who received the probe on every trial had 48 
total trials [(4 + 2 cycles) x 8 = 48 total trials]. Subjects in the 
two-thirds probe frequency condition received 72 total trials 
((4 + 2 cycles) x 8 = 48 probed trials + 24 catch trials = 72 
total trials]. Subjects in the one-third condition received 144 
total trials. 
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The design for Experiment I was, a probe Frequency .x 
experimental and control Cycles x movement Length x 
probe Position, 3x6X2x4 arrangement, with repeated 
measures on all factors except the first. However, for analysis 
purposes the control and experimental Cycles were 
separated. This design allowed fo: a* comparison of the 
effects of probe Frequency and probe Position on probe RT. 
It was expected that there would be significant main effects of 
probe Position and probe Frequency, as well as a Position x 
Frequency interaction. Of major concern was the expectation 
that the different probe frequencies would produce different 
shaped curves relating probe RT to probe Position. 

Results 

Experimental Cycles 

tm 

Analysis of the four experimental Cycles revealed that probe 
RT increased as probe frequency decreased from three- 
thirds to one-third. RT for the three Frequency conditions was 
252 (3^), 274 (^3) and 314 msec. V/s) respectively, producing a 
significant Frequency main effect with F (2,21) = 3.58, p < 
.05. As well, RT decreased with practice over the four 
experimental Cycles, with F (3,63) = 14.47, p < .01. Probe RT 
was slower for the probe Positions at the beginning and end 
of the movement than for the two middle positions, with F 
(3,63) = 10.25, p < .01. Of major interest however was the 
significant interaction between probe Frequency and probe 
Position with F (6,63) = 4.62, p < .01. It can be seen from 
Figure 1 that the curves of probe Position plotted separately 
for each probe Frequency tend to be V-shaped except for the 
three-thirds probe Frequency condition. For each frequency 
probe RT was elevated for the probe Position at the begin- 
ning of the movement. Probe RT decreased for the two 
middle Positions and then increased again for the probe- 
Position near the target, except for the three-thirds Frequen- 
cy in which probe RT continued to decrease below the level of 
the middle Positions. A trend analysis of these three con- 
ditions revealed the one-third and two-thirds Frequencies to 
have only a significant quadratic component, with F (1,63) = 
12.62 and 16.45 respectively, p < .01, whereas the three- 
thirds condition had only a sig nificant linear component with 
-F (1,C3) - 28:70, p <^ .01. A significant probe Frequency x 
Cycles interaction, F (6,63) - 2.39, p < .05 indicated that 
although all three probe Frequencies showed a decrease in 
probe RT with practice this effect was much more 
pronounced for the one-third condition. Although there was a 
significant probe Frequency X Cycles x probe Position 
interaction, with F (18,189) = 1.84. p < .05 there was no 
consistent trend within this effect. 

Control Cycles 

Only the main effects of probe Frequency. Cycles and probe. 
Position reached significance for the control cycles. The 
former two were indentical trends to the experimental Cycles, 
Probe RT was elevated only for the first probe position and 
declined after that within the probe Position main effect. 
Figure 1 shows the three control condition curves plotted • 
separately for each probe Frequency. It can be seen that 
control RT is generally 50-100 msec, faster than probe RT. 
during the experimental Cycles. 

Discussion 

In studying the attention demands of movement control 
POSNER and KEELE (1969) found that attention was elevated 
during response initiation and as the subject approached the 



104 



Mouvement? Actes du ?• symposium en apprentissage psycho-moteur et psychologie du sport. Octobre i975. 



Figure 1 - Mean probe RT as a function of probe position 
. plotted separately for each probe frequency. 
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target at the end of the movement. During the middle of the 
movement probe RT was only elevated slightly above the 
control condition. Similarly. ELLS (1973) found response 
Initiation to be attention demanding, however he did not find 
the same elevation in probe RT as the subject approached 
the target. A reason for this difference was not immediately 
apparent. There was some speculation that the difference 
may have been due to a difference in MT as MT in Ells' study 
was 200-300 msec, shorter than in Posner's and Keele's 

. study. This shorter MT may have lent to some type of 
preprogramming strategy. (SCHMIDT & RUSSEL, 1973), 
which, if true, would be expected to lower attention at the 
target since termination of the movement at the desired spot 
would have been programmed before th^ movement began. 
However, Ells' movement times were 300-400 msec, which 
are somewhat long for a preprogramming-strategy explana- 

. tion to be feasible. 

< Not considered was the difference in probe frequency 
between the two studies. Ells* subjects experienced the probe 
on every trial, while Posner's and Keele's subjects received 
the probe only on two-thirds of the trials. That this difference 
[might be important is evidenced by the fact that DRAZIN 
1(1961) found differences in stimulus frequency to affect the 
shape of the RT curve of foreperiod length plotted against RT. 
instead of considering time into a movement Drazin dealt with 
the passage of time into a foreperiod. With a stimulus 
probability of 1.0 (similar to a probe frequency of three- 
thirds) he obtained a negatively accelerating curve represen- 
ting time into a foreperiod plotted against RT. In addition, with 
a stimulus probability of 0.5 (between probe frequencie's of 
one^t hird amMwG-tM rds) th e c ur v e w as-V^hepedrT-hese-two— 
shapes are identical to the shapes found by POSNER and 
KEELE (1969) and ELLS (1973). In addition, these shapes 
were duplicated in the present study using probe frequency 
of one-third, two-thirds and three-thirds, the latter two 
duplicating the probe frequencies used by POSNER and. 
KEELE (1969) and ELLS (1973). By drawing an analogy 
between time into a foreperiod and time into a movement it 
becomes apparent that probe frequency is an important 
factor in drawing cpnclusions about the attention demands of 
movement control. In this regard, it is extremely important 
that the appropriate control condition is used since, as can be 
seen from Figure 1 the shapes of the control curves also 
change with probe frequency. Part of the assumption in using 
the probe technique is the fact that the slower the probe RT 
the greater the attention demands of the process being 
studied. In the present study probe frequency also affected 
the average probe RT. Thus it is apparent that in order for 
studies to be comparable probe frequency must be con- 
sidered. If this is not done conclusions regarding underlying 
processes will be difficult to make since different studies, 
using different probe frequencies will not be comparable. It is 
suggested therefore that in the future, researchers adopt a 
consistent, probe frequency. 

09 



It was thought that the shorter movement distance (20 cm) 
would be more attention demanding than the longer distance 
(40 cm). A typical finding in motor short-term memory 
research (e.g.. STELMACH and WILSON, 1970) has been that 
shorter movements have been more detrimentally affected by 
lack of space in the central processor. This has been taken as 
evidence that short movements are more attention deman- 
ding than long movements. However, in the present experi- 
ment there was no difference in probe RT for the 20 and 41 
cm movement lengths. These two distances may not have 
been short or long enough, however, to produce a difference 
in probe RT. 

If indeed anticipation of the onset of the probe can have such 
a great effect on the shape of the attention demand curve, 
then it may be desirable to eliminate the expectancy effect as 
much as possible. With the probe occurring on every trial 
there is a change in the probability that the probe will occur at 
the next prot^e position, as the movement is completed 
toward the target. If, for example, there are four probe 
positions, then the probabilities that the probe wilt occur at a 
certain position, given that it has not yet occurred at a 
preceding position are 0.25, 0.33, 0.50, and 1.0. That is. if the 
probe has not occurred at the first three positions it must 
occur at the last position. A technique^ to prevent this 
probabilityphange was developed by NAATANEN (1970). The 
^ c?ibove effect depends^ on the fact that the subject will 
experience the probe an equal number of times at each 
position. By systematically decreasing the number of stimuli 
at each foreperiod (or probe position) and adding a sufficient 
numb.er of catch trials. Naatanen* held the stimulus 
-lJTDbHtJtline5'"ci3TTstant~acro^5~^ total 
trials the absolute stimulus frequencies for three foreperiods 
was 18, 12, and 8. Thus, the probability that the stimulus 
would be delivered at each foreperiod was: 

18 = 1 , 12 or 12 = 1 , 8 or 8 = 1 
54 : 3 54-18 36 3 54-18-12 24 3 
plus 54-18-12-8 = 16 catch trials. 

Using this technique Naatanen was able to eliminate the 
immediate foreperiod effect, since the shortest foreperiods 
did not produce the longest RT. This technique was adopted 
in Experiment al to see what effect it would have on the shape 
of the attention demand curve. It is important that subjects 
ar.e able to 'distinguish among the various probe positions 
within a movement. Changing the frequency of occurrence of 
each position cannot be effective unless a distinction is made 
among the positions. Therefore it would be best to use a long 
movement distance. 
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EXPERIMENT il 



Method 



I 1 



Discussion 



Subjects 

Four students from the University of Waterloo served as 
subjects for Experiment II. . 

Apparatus and Task 

The apparatus and task were Identical to Experiment I with aj 
few minor exceptions. A single movement length of 50 cm/ 
was used with a desired MT of 1 000 msec. The four probjp 
positions were at 1. 17, 33 and 49 cm. 

Procedures 

Basic procedures were the same for Experiments I and II, In 
Experiment II subjects experienced the probe at each of the 
four probe positions, but unlike Experiment I, the absolute 
frequency at each position was not equal. An attempt was 
made to produce a probe probability of .025 at each probe 
position.- It should be noted here that the exact desired 
probability is not always easily obtained, since half trials are 
not possible and a very large number of trials is not always 
feasible. Each subject completed two cycles of 64 trials each, 
with a five minute rest between cycles. During 64 trials the 
subject experienced the probe In the first position 16 times 
= 0.25), the second position 12 times 
12 = 12 0.25 , 
64-16 48 „ 



The former three curves are very similar»to those obtained by 
I Naatanen (1970), since his results demonstrated that the 
Vlongest foreperlods produced the longest RT, although this 
/ vgas not true of every subject. Some subjects continued to 
{ . produce the longest RT with the shortest foreperiod 
5 (Immediate foreperiod effect). In the present study the 
longest RT was associated with the target probe position, 
analogous to the longest foreplieriod. . 



the third position 9 times. 

9 = 9 - 0.25 , 
64-16-12 36 ^ 
and the fourth position 7 times 

7 = 7 = 0.26 



64-16-12-9 27 
with an additional 20 catch trials. Presentation, of probe 
positions was randomized over trials. Therefore, over 2 
cycles subjects completed 128 trials. 

On each trial the subject's RT to the probe, if it occurred, was 
recorded. In addition the subject was given knowledge of 
results concerning target accuracy and MT. 

Results 

Mean RT was calculated separately for each probe position 
and for each subject (Figure 2). It can be seen 4hat three pf 
the four subjects produced probe position curves very similar 
to the curves in Figure 1 for probe frequencies of one-third, 
and two-thirds. That is, probe RT was elevated at the begin- > 
ning and end of the movement. A fourth subject produced 
a negatively accelerating curve similar to the curve in Figure 2 
for the three-thirds condition. 




If we can assume that Hilsj§ctinlque indeed minimizes the 
Immediate foreperiod. effect It seems safe to suggest that 
response Initiation does cause an Increase in probe RT. and 
that the elevated RT Is not simply an artifact of the probe 
frequency: That is, response initiatlonis attention demanding. 
It Is somewhat puzzling why probe RT at the target probe 
position is so elevated. This effect Is very similar to that found 
In Experiment I for ttie two-thirds and one-third probe 
frequencies. Indeed, inspection of the curves in Figures 1 and 
2 reveals very few differences. Even with an equalization of 
probe occurrence frequencies 'there is no guarantee that 
subjective frequencies follow the same pattern. This is 
evident in Figure 2 by the individual differences present. It 
would seem therefore, that equalizing probe occurrence 
frequencies, has little advantage over the simple technique 
used In Experiment II. 
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Figure 2 - Mean probe RT ae a function of probe position plotted separately for each subject. 
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EFFECT OF THE COMPLEXITY OF A PREVIOUS RESPONSE 
UPON REACTION TIME TO A SUBSEQUENT STIMULUS^ 



Donald S. Slegel 

Department of Physical Education 
Smith College 



When a response is executed to each of two stimuli separated 
by Interstimulus Intervals (ISIs) of 500 msec or less, the 
reaction time to the second stimulus (RTp) Is usually found, 
to be abnormally prolonged. The reason for this phen- 
omenon is not entirely clear, although two prominent ex- 
planations have been contending over the past 25 years. On 
the one hand are those who attribute this delay in RT^ to a 
single-channel mechanism In the brain, of limited capacity, 
which links stimulus reception to response execution (WEL- 
FORD, 1952; 1959; 1967; DAVIS. 1956; 1959;,1962; 1965; 
POULTON. 1972). Such a mechanism has been hypothe- 
sized to be restricted to dealing with only one stimulus event 
'at a time. A subsequent stimulus (Sp) arriving prior to com- 
! ptetion of the processing of the preceding stimulus (S,) 
Is believed to be held in short-term memory (POULTON. 
1972). and admitted Into the channel only after S, has been 
read out. 

. A rival explanation proposes that delays In RTz are simply a 
consequence of Ss' lack of expectancy for the arrival of Sz 
(HICK, 1948; POULTON, 1950; ELITHORN and LAWRENCE 

• 1955; ADAMS. 1962; 1964; NICKERSON. 1965). Expectancy 
theorists contend that when a very long, short, or infrequent 
• ISI occurs, the S is not ready to respond, and thus RTz 
becomes prolonged. This position also connotes that a S can 
be a multichannel processor of closely paired stimuli 
provided that the S is practiced in the testing situation, and is 
able to optimally anticipate the arrival time of Si. 

Although opinion presently seems to favor the single-channel 
explanation (BERTELSON. 1966; SMITH. 1967; WELFORD. - 
1967) since a S*s expectancy for the arrival of S2 can account 
^or only part of the delay observed in RTg. a truly d is- 
crfminaimg tesf of the" two hypotheses Is not In evidence. 
Previous studies undertaking such an endeavor have chosen 
to'vary the statistical structure of the ISI for the purpose of 
prraktng some intervals more likely to occur than others 
•(ADAMS. 1962; BORGER. 1963; DAVIS. 1965). Expectancy 
theorists have argued that If a particular ISI occurs more 
regularly than another^ one, the S will be more expectant at 
that ISI and consequently show accompanying decreases in 
RT2. Conversely, single-channel proponents have contended 
that delays in RT2 are caused only by the absolute value of the 
ISI. and not the relative frequency of how often a particular 
interval occurs within a series of ISls. Unfortunately, these 
deductions have not been adequately tested since crucial 
investigations have been seriously questioned as to data 
interpretation and experimental validity (DAVIS. 1956- 1965- 
1966; HICK and WELFORD, 1956; KARLIN. 1965; Af^JNETT. 
1965"; SMITH. 1967). 



In light of the criticisms lodged against previous studies 
which have attempted to discriminate between single- 
channel and expectancy explanations for delays in RTj, when 
the ISI is small, the present investigation introduced an 
additional factor which could possibly clearify which theory 
more adequately accounts for the empirical data. In earlier 
studies, complexity of the serial responses was totally 
neglected as a test variable,, as simple key releasing and 
pressing, or short lever movements were predomlnently used 
to Indicate occurrence of signaling stimuli. However, 
response complexity would seem to be an Important variable 
In serial response investigations as evidence has been 
garnered Indicating that reaction time (RT) becomes inflated 
for more complicated movements (HENRY, 1960; 
GLENCROSS, 1972; 1973). If this Inflation In RT can be 
assumed to reflect additional Internal processing necessary 
to initiate the appropriate response, single-channel and 
expectancy theories would have differing deductions concer- 
ning the effect that an initially complex response should have 
on the magnitude of RT2. Whereas single-channel theorists 
would predict Inflated RT2 values because the single-channel 
would be occuppled by the additional time required to 
process Si. Indicated by a longer RTi. expectancy theorists * 
would contend that RT2 should be unaffected by such 
increases in RTi since RT2. according to their viewpoint. • 
varies because of Ss' uncertainty as to S2S arrival time. The 
latter proponents do not recognize the degree of processing 
required for Si to be related to RT2. Thus, in the serial 
response testing situation, if the movement complexity of the 
first response is increased, while the probability of a par- 
ticular ISI occurring on any, trial Is held constant, i.e.. 
-expectancy-<)f-Ses-arr4val4»eWTConstant7inflaTroTi^riT^ — 



1. This research was done in partial fulfillment for the degree of 
Doctor of Education in Physical Education at the University of 
North Carolina at Greensboro under the direction of Dr. Pearl 
Berlin. 
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more easily be accounted for in terms of single-channel 
theory. This would connote sequential processing in that the 
Increased processing of Si was delaying the access of S2 to 
the limited mechanism. Conversely, if no change in RT2 
occurred by varying' the complexity of the initial serial 
response, multichannel processing would seem to be evident 
and an expectancy explantlon for the phenomenon, more 
tenable, since the processing of S2 could probably occur 
concurrently with that of Si. 

The present study attempted to test which theory best 
accounts for variation in RT2 when the complexity of .the Initial 
response in a serial task was varied. Response sequences 
included : (a) executing a simple response following a simple 
response (SS). (b) executing a simple response following a 
complex response (CS). (c) executing a complex response 
following a simple .response: (SC). and (d) executing a 
cornplex response following a complex response (CC). Ad- 
ditionally. ISIs within ea6h sequence were varied by 100* 200; 
400. and 800 msec in. a constrained random* order. This 
provided for each ISI to occur an equal number of times in 
each response condition, thus controlling Ss' expectancy of 
S2 across blocks. Comparisons of interest were SS with CS 
and SC with CC. 
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A secondary problem of the present study was to examine 
individual differences in Ss' ability to execute fast, con- 
) secutive responses to successive stimuli. ,lf an individual has 
/ a fast RT to a single stimulus, does he/she aiso respond 
quickly to both initial and successive stimuli in a serial task ? 
An earlier study (KROLL, 1969) demonstrated that Ss who 
differred on simple unpaired RT, and RTi, did not show 
differences in the absolute magnitude or pattern o.f response 
latencies to Sz, This finding, as Kroll indicated, seriously 
conflicted with single-channel theory since the^ability to 
respond quickly on RTi should theoretically clear the channel 
faster, allowing the processing; of 82 to commence, thus 
eventuating in smaller delays' in RT2. Consequently, Kroll 
suggested that the ability to execute fast, serial responses 
may be a unique skill factor rather than a general capacity of 
responding within a particular individual. ^ ^ 

Thus, in ^addition to^axamining the effect of response- com- 
plexity and ISI on RT2, an attempt was made to replicate and 
generalize Kroll's findings by analyzing differences between 
relatively fast and slow responders in simple non-serial RT. 
and their RT2S across differing serial response sequences 
and ISIs. 



Subjects 

Data for this study were generated from 24 female, right- 
handed volunteers! who were in attendance at the University 
of North Carolina at Greensboro. Their ages ranged from 
18-33 years. „. . 

Responses 

The complex response ..(CJB) consisted of the motor pattern 
that HENRY (1960) adapted from HOWELL (19S3). It entailed 
a S, while seated at a table upon which the test apparatus was 
located, to move her arm in a zig-zag fashion. At the sound of 
a stimulus buzzer lasting 30 msec the S moved her hand, as 
quickly as possible off of a RT switch (SWi), reaching forward 
30 cm, and upward 15 cm to strike a tennis ball with the back 
of her hand, closing dummy switch (SW2), reversing direction 
to go diagonally back to another dummy switch (SWs) on the 
baseboard, located parallel and 30 cm to the left or right of 
SWi, and then reversing direction again and going upward 15 
cm and forward 30 cm to pull down another tennis ball which 
was attached by a string to-dummy switch (SW4). Figure 1 
contains illustrations of the apparatus and movement pattern 
selected for the CR. 

The simple response (SR) consisted of the S lifting her index 
finger'off'of a RT key at the sound of the^stimulus buzzer (see 
Figure 1). 



101 



112 



Mouvehient. Actes du 7* symposium en apprentissage psycho-moteur et psychofogie du sport. Octobre 1975. 



Figure 1 - Experimental apparatus and response conditions. 




/7h d// . 




A = Simple-Simple 
B = Simple-Complex 
C = Complex-Simple 
D - Complex-Complex # 
Ai = First Tennis Ball 
kt = Second Tennis Ball 



SWi = Switch 
SWa = Dummy Switch 
SWa = Dummy Switch 
SWs = Dummy Switch 
WL = Warning Light 
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Procedures 

Five experimental ^ sessions were required for each S. 
Although every effort was made to order these for con- 
secutive days and similar daily times, laboratory availability 
and Ss' schedules did not always coincide. However, no S 
completed the five sessions over a period longer than eight 
days, and all performed daily within two hours of the time of 
their initial visit. 

Sessions 1 and 2 were utilized for obtaining estimates of each 
S's RT for each response task, i.e.. CR and SR performed 
separately. Such, measures were necessary for dividing the 
24 Ss Into two groups of 12 Ss. with one being relatively fast in- 
non-serial RT when compared to the other. 

For each of the first two sessions, 50 CR and 50 SR RT trials 
for each hand were administered to each S. These 200 trials 
were grouped into 4 CR and 4 SR blocks. Each one consisted 
of 25 trials including 5 randomly placed catch trials, i.e.. trials 
upon which the stimulus buzzer did not occur. The eight 
response blocks were assigned to Ss in a random order on 
each of the first two sessions. : 

A trial began with the Illumination of a red warning signal 
located 26 cm above the table top upon which the apparatus 
was located, and directly in front of the seated S. This signal 
Initiated a preparatory interval which occurred in a con- 
strained random order from 1-4 seconds. The stimulus 
buzzer then signaled, and the S executed the appropriate 
response called for by the particular block. Ten seconds were 
allowed between the end of one trial and the beginning of the 
next, while a two minute rest period was given between 
blocks. The dependent variable was the mean RT for each S« 



During all sessions. Hunter Interval Timers, model 1 1 1 B, were 
used to set preparatory, interstlmulus, and stimulus duration 
intervals. RTs were measured by clocks manufactured by 
Lafayette Electronics, model 54014. 

RESULTS 

Non-serial RTs for CR and SR and Speed Grouping 

A repeated measures MANOVA, using mean session, right 
hand RTs was perfc'mod to determine whether latencies for 
CR and SR decreased from Session 1 to 2. F(2,22) = 9.58. p < 
.01. Session 2 values, when simultaneously considered were 
found to be faster than those for Session 1. CR RT was 
reduced by 24 msec, whiles SR RT decreased by 12 msec. 
Table I presents CR and SR ^Ts for the first two sessions. 



Table t - Reaction Times for Each Task During Each Ses- 
sion". 





Response 


Hand 


Mean 


SD 




Simple 


Right 


153 


25 




Simple 


Left 


153 


24 


Session 1 


Complex 


Right 


219 


30 




Complex 


Left 


224 


34 



Simple Right 141 29 
Simple Left 138 28 



in each response condition, for each of the first two sessions. Session 2 

During Sessions 3-5 each S was required to perform four 
different blocks of trials in which responses were executed in 
a sequential fashion (Figure 1). Additionaly, auditory stimuli 
signaling the Initiation of each response were separated by 
ISIs of 100, 200, 400, and 800 msec. These were varied in a 
constrained random order within each of the four blocks. 
Block 1 entailed executing the SR following the SR (SS). 
Block 2. executing the SR following the CR (CS), Block 3, 
executing the CR following the SR (SC), and Block 4, 
executing the CR following the CR (CC). Each block consisted 
of 4.5 trials, containing 5 randomly placed catch trials for the 
second response. In all blocks, and over all trials, the left 
hand responded to the first stimulus (Si), while the right hand 
responded to the second stimulus (S2). As in Sessions 1 and 
2, trials were initiated by the red warning light, which was 
followed by a preparatory interval of 1-4 seconds. Blocks 
were also assigned randomly to each S during each of these 
sessions. Ten seconds were permitted between trials, and a 
two minute rest period given between blocks. The dependent 
measures analyzed were the RTs to initial (Si) and successive 
(S2) stimuli, i.e., RTt and RT2. within ISIs, response blocks, 
and sessions. 



Complex 
Complex 



Right 
Left 



195 
202 



31 
'34 



' All values in msec. 



Correlation coefficients between the derived canonical 
variable and each dependent variable were respectively .99 
and .46 for CR and SR RTs. Since CR latencies weighed more 
heavily as a discriminator between sessions, its median value 
on Session 2 was calculated and used as the criterion for 
dividing Ss into relatively fast and slow groups. However, a 
possibility still existed that such a division based on CR times 
alone would prove inadequate when SR times for Session 2 
were simultaneously considered, since Ss<who exhibited 
relatively small CR latencies need not neces^drily show fast 
SR times. Thus, a discriminant analysis using both SR and CR 
measures as predictors of group affiliation was run. The. 
results confirmed the assignment of all Ss to their respective 
CR RT groupings. Table It contains RT data on each Iresponse 
task for each of the two groups. 
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Table II 


- Reaction Times 
Session 2 


for Fast 


and Slow Qroups on 


Qroup 


Response 


Hand 


Mean 


SD 


Fast . 
N = 12 


Simple 
Complex 


Right 
Right 


123 
171 


15 
16 


Stow 
N « 12 


Simple 
Complex 


Right 
Right 


219 


29 
23 



' All values In msec. 



Analysis of RTk 

An ANOVA for repeated measures was run to determine the , 
effect of Initial response complexity and ISI on RT?, Fast and 
slow groups of Ss were nested across the four response 
sequence 'blocks, four ISIs, and three sessions. The depen- 
dent variable was mean RT? for each S In each condition. 

Response Blocks 

RT, for the four serial response blocks was significant. F(3,6e) 
= 208,23, p < .01, A Neuman-Keuls test revealed the four 
■treatment means to be significantly different, p ,01 (TablelM),. 
As deduced from single-channel theory, RT? was significantly 
prolonged when the inifial response was more complex, i,e,, 
CS > SS, and CC > SC, Variation of response blocks.in the 
serial task accounted for a majority of the observed variance 
In RT2, w» = 57%, 



Table III - 


RT2S for Fast and Slow Groups. 


Within Response Blocks and ISI Conditions". 








Response Blocks 








ISI 
















100 




200 


400 




800 




Group 


Block 






Fast Slow 


Fast 


Slow 


Fast 


Slow 


Fast 


Slow 


Mean 


Mean 


Fast 
Slow 


SS 


20G 

234 


171 


193 


147 


177 


171 


200 


172 
201 


187 


Fast 
Slow 


CS 


314 

342 


292 


313 


319 


350- 


276 


328 


300, 
■ 333 


317 


Fast 
Stow 


SC 


226 

279 


190 


234 


178 


231 


202 


264 


199 
252 


226 


Fast 
Slow 


CC 


344 


325 


-370- 


350 




300 




330 


357 






.. 4-15 










356 


383 




Group Mean 




271 318 


245 


278 


249 


288 


237 


287 






ISI l\4ean 




295 , 




262 


269 




262 









■ All values in msec. 



ISI 1 

The factor of ISI was also found to be significant. F(3.66) \= 
22,10, p < .01, However, a Neuman-Keuls post-hoc te^t 
revealed that a difference existed only between the 100 msefc 
ISI, and those at 200. 400. and 800 msec, p < .01 (Table 3)1 
Since each ISI had an equal probability of occurring withip a\ 
response block, thls^ finding seemed to support single- 
.channel theory since RT2 was longest -at the st?ortest ISI. 
However, it is not clear why RT2 did not decrease as ISIs 
mcreased from 200 to 400 msec, and from 400 to 800 msec. 
The percentage of variance in RT2 found to be attributable to 
ISI was small, w* = 2%. 
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Rtsponst Blocks X 181 

An unanticipated result was the finding of. a * significant 
Interaction between response blocks and ISI. F(9,198) " 
1970, p < .01. As seen In Figure 2, the significant interaction 
seems to be a consequence of the differing patterns among 
blocks at the 400 ms6c ISI. CS and CC sequences paralled 
one another, as did SS and SC Such a finding of Inflated RTt 



values at the 400 msec ISI for sequences with an initially 
complex response may indicate that the 8ingle*channel 
processing mechanism was occupied because of move** 
ment monitoring when St arrived. In contrast, the SS and SC 
sequences probably showed a decreasing pattern at this 
Interval since by 400 msec the initial response was completed 
when St arrived, and attention could be exclusively devoted 
to, the processing of the next response. This interaction 
accounted for a small part of the variation of RTt« w* « 2Vo. 



Figure 2 - Graphic Illustration of the response blocks x 181 Interaction. 
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Non-Mrlal RT, RTt, and RT2 



In order to determine whether relatively fast and slow non- 
seriai RT groups remained Intact when RTt was examined, a 
second identical A^IOVA was run using RTt. i.e.. initial paired 
RT in the serial task, as the dependent variable, F(1»22) = 
23.81, p < .01. This Indicated that groups differed significant- 
ly Jn the anticipated direction on RTt (Table iv)- 

^ . 



Table IV- 


RTtt for Fast and Slow Groups. 


— Within Rasponae Blockf and ISI Conditions*. 
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Slow 
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Slow 


Mean 


Mean 


Fast 
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149 
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Fast 
Slow 
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170 




215 


170 


210 


173 
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194 
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Slow 
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145 
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133 


173 


134 
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Fast 
Slow 
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178 




221 


171 
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173 




218 
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175 
221 


198 
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.187 
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194 
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170 




169 
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174 









* All values in msec. 



DISCUSSION 

Does thacomplaxityof the initial 
raaponaa affact RT2 ? 

From the data generated In the present study. RT2 was 
significantly delayed in sequential response conditions in 
which the CR was required as the initial response, i.e.. CS > 
SS, and CC > SC. This effect was found across and within as 
in it present investigation an increase in initial response 
complexity associated with it, the longer will be the occupa- 
tion of the single-channel, and the greater the delay in RT2. 
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The variance analysis using RT2 ais the dependent variable 
was also, significant, F(1,22) » 11.78, p < .01. On both 
ANOVAS group classification did not interact with any other 
factors, thus fast and slow responders in a non-serial RT task. 
In contrast to KrolPs (1969) findings, remained so across ail 
conditions for RTt and RTa. For RT,, w» = 5%. 
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The problem of performing or learning motor skills under 
conditions of physical fatigue has occupied the attention of 
practitioners for many years. Investigators of fatigue effects 
have typically employed a simple transfer paradigm in which 
a portion of subjects are fatigued during Day 1 acquisition 
trials and then are switched to non-fatigue practice (Le.. 
control conditions) on Day 2 (SCHMIDT. 1969). If fatigue 
depresses the performance of experimental subjects on Day 
1 only, then it is considered a performance variable. However, 
should decrements persist after transfer to^non-fatigue prac- 
tice on Day 2 then fatigue is concluded to be a learning 
variable as well. That is. practice under fafUgue conditions is 
assumed to distort mechanisms which govern learning as 
well as performance. 

Research in this area has indicated that fatigue is principally a 
performance variable ; practice in a state of physical fatigue 
results In immediate motor performance impairment but 
motor learning is largely unaffected (ALDERMAN. 1965; 
CARRON. 1969 ; GOTTEN. THOMAS. SPIETH. & BIASIOTTO. 
1972; GOTTEN. SPIETH. THOMAS. & BIASIOTTO. 1974; 
PAGK, GOTTEN. & BIASIOTTO. 1974; SGHMIDT. 1969). 
Exceptions are reported only in studies in which fatigue has 
been vigorously manipulated (BARNETT, ROSS. SGHMIDT, 
& TODD. 1973; GARRQN. 1972; GARRON A FERGHUK. 
1971; GODWIN & SGHMIDT. 1971). In such experiments 
extremely high jevels of^fatlgue. usually induced both before 
and between acquisition trials, have been foynd to depress 
learning as well as performance. 

A basic requirement of the performance-learning transfer 
design is the introduction of fatigue during acquisition of a 
motor skill. One limitation to this paradigm Is that it prevents 
generalization of fatigue effects to the performance of well- 
practiced subjects. Therefore, the purpose of the present 
investigation was to determine whether either specific or non- 
specific fatigue is capable of altering the performance of 
subjects given greater opportunity to learn a motor task. An 
absence of post.fatigue .performance decrement would 
suggest that the command of motor performance factors 
contributes to sustained performance under conditions of 
fatigue. , 

METHOD 

Subjects 

Subjects were right-handed male undergraduate student 
volunteers (N 24) from the basic Instruction program. None 
had experience on the experimental task. 

Preliminary Testing 

.After recruitment, subjects were assigned to one of three 
treatment conditions (N = 8). Gontrol subjects (G) received no 
pre-experimental tests, while specific fatigue (SF) and non- 
specific fatigue (NF) subjects were given preliminary exercise 
tests to prescribe an appropriate fatigue treatment for the 
experiment. 1 t < 



The potential for specific exercise in the SF group was 
determined using a tensiometer (RaclfiiTScientific Go.) and 
aircraft. cable apparatus. Subjects performed three maximal 
static contractions with the right shoulder hc^rizontal flexors, 
while lying supine on a strength table. Following a brief rest, a 
submaximal static contraction was held at a tension 
equivalent to 25% of the highest maximal trial. Gontraction 
time (endurance) was measured (sec) to the point where 
subjects could not maintain (±2 tensiometer scale units) the 
required force level. Fatiguing specific exercise for the SF 
treatment was then defined as 90% of the endurance time (SF 
group X = 125 sec) held at 25% of the subjects' maximal 
force level (SF group X = 14.5 lb). 

The capacity. for non-specific exercise (treadmill running) was 
determined in the NF subjects through measurement of the 
maximal oxygen uptake (V02max). The V02max 
measurements were taken using an open circuit system 
consisting of a Parkinson-Gowan CD-4 dry gas meter, a 
Warren Gollins Triple J breathing valve, 1.5 liter plastic- 
aluminum collection bags and Beckman OM-11 and LB-2 
respiratory gas analyzers ; work was done on a Quinton 24-72 
Jreadmill. The protocol consisted of a 5 min. walk at 3.5 mph, 
followed by continuous running beginning at 5.0 mph on the 
level and increasing in 2 mph Increments every 2 min to 8.9 
mph. Thereafter, further Increments were given by increasing 
grade from zero In 2% increments every 2 min until exhaus- 
tion. Fatiguing non-specific exercise was defined for the 
subsequent experiment as the workload (NF group X = 8.6 
mph and 0.6% grade) estimated to elicit 90% of the V02max 
(NF group X = 45.84 ml/kg-min) continued for 7 min. 

Apparatus 

A microswitch find a hinged masonite target (12 cm square) 
were mounted on top of a large table. The microswitch and 
target were separated by a distance of 86 cn^ and were 
mounted along a line parallel to and 30 cm from the edge of the 
table. The subject was seated perpendicular to the movement 
line facing the apparatus, with the microswitch on his right 
and the target on his left. A .0 1 sec timer (Standard Type S-1 , 
6 V. dc clutch. 1-sec sweep) was connected to and placefd on 
top of a Reaction-Movement Timer (Lafayette Instruments 
#63017) which was mounted on the table. The sweep hand 
and face of the .01 -sec timer were In full view of the subject 
while the Reaction-Movement Timer was turned so the digital 
time displays were visible only to the experimenter. With the 
target in the vertical position a set of contact points were 
"closed" so that by depressing the microswitch a trial cycle 
could be Initiated. After a 4-sec delay the sweep hand began 
moving from the 12, o'clock position In a clockwise direction 
•and simultaneously time began to accumulate on the digital 
displays of the Reaction-Movement Timer. Releasing the 
microswitch stopped the reaction time display and knocking 
over the target "opened" the contacts and stopped both the 
sweep hand and the total response time display. 
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Procedure 

As each subject arrived at the lab on Day 1, he was seated in 
front of the apparatus centered between and a comfortable 
arm's length from the microswitch and target. The position of 
the chair was then recorded on a floor tape and noXep on the 
subject's score sheet for reference on subsequent test days. 
The subject was then told that his task on each trial in the 
^ experiment was to visually track the movement of 'the sweep 
' hand. Then, moving his right arm In a right-left ho/izontal 
direction from the microswitch to the barrier, he was to 
attempt to knock down the target and stop the sweep hand at 
the precise moment it completed half a revolution (500 msec). 
After visually observing the end location of the sweep hand in 
relation to half a r<)volutlon, the subject was instructed to 
return the barrier to uie vertical position, reset the sweep 
hand by depressing a lever located at the base of the .01 -sec 
timer, and await the next "Ready" command from the 
experimenter. These commands occurred every 15 sec on 
each test day and signalled the subject to depress the 
microswitch with his right index finger and prepare for the 
next movement, of the sweep hand. The experimenter 
reminded each subject that stopping the sweep hand in a 
position beyond half a revolution meant his response was 
"too slow" while stopping it prior to half a revolution indicated 
the response was "too fast." if there were no questions, the 
subject was encouraged to do as well as-possible on each 
trial and the experiment was begun. Response times were 
recorded to the nearest msec on each trial. 

Subjects were randomly assigned to one of three indepen- 
dent treatment conditions (N = 8). All subjects were given 
four consecutive days of practice (50 trials/day) on the timing 
task under, non-fatigue conditions. However, on Day 5 motor 
performance was preceded in two-thirds of the subjects by 
one of two types of fatiguing acMvity. Specific fatigue was 
induced in the SF group by a static contraction involving the 
right arm and non-specific fatigue was imposed in the NF 
group by a treadmill run, as prescribed from the preliminary 
testing. Control subjects (C) received no fatigue treatment. 
For Group SF, 15 sec elapsed between cessation of the static 
exercise and beginning of motor performance trials. Subjects 
in Group NF required 40 sec to move from the treadmill and 
t>egin Day 5 performance trials. 
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RESULTS 

Variable Error 

The consistency of the subjects' responses at the end of Day 
4 and immediately following fatigue treatment on Day 5 was 
determined by calculating variable error (VE) on the final two 
blocks of five trials on Day 4 and on the initial two l^locks on 
Day 5 (Figure 1). There was an increase in variability in the 
performance of Groups SF and NF on the first block of trials 
following fatigue dn Day 5 (D^Bt). An analysis of variance 
revealed a significant Groups X Blocks interaction, F (6,63) = 
2.25, p = .05. Separate ANOVA on each of the four blocks 
indicated a significant VE difference among groups only on 
D5B,,F(2.)21) = 3.47,p<.05. 

Constant Error 

.Constant error (i.e., the average deviation of responsiBS from 
poo msec with respect to algebraic sign, abbreviated CE) was 
calculated on the same blocks of trials as that of VE In order 
to determine response bias. Decrements due to a speeding 
up or undershooting of the 500 msec criterion were reflected 
. by a negative CE whereas a slowing down or overshooting 
resulted in positive CE shifts. An inspection of block means 
for the three groups revealed sl>{$ht undershooting 
throughout and an analysis of CE van ir^v' -- .ndicated a non- 
significant Groups X Blocks interaction ^ . - 3) = 1.36, p > 
.05. However, large CE shifts present i.: -'s experimental 
fatigue treatments on Trial 1 of Day 5 (DjT,), were obviously 
masked in the five-trial mean on DjBt. Therefore, CE was 
calculated on D^T, and D^T^ and compared with the last 
block on trials on Pay 4 {D^S^^ to determine the extent and 
direction In which fatigue shifted the subjects' responses 
(Figure 2). Of particular interest was the opposite directional 
CE shift in initial post-fatigue performance of the two ex* 
perimental conditions. While treadn^ill activity (Group NF) 
appeared to induce a speeding up or undershooting of the 
timing response, local static exercise (Group SF) caused at 
least temporary slowing down or overshooting. An analysis of 
variance of the scores of the last block of trials on Day 4 
(D4Bto) and the first post-fatigue trial on Day 5 (D^T,) 
revealed a significant Groups X Trials interaction. F (2,21) = 
5.50, p < .05. However, this difference diminished .by the 
second post-fatigvie trial on Day 5 (DjTj), and an analysis of 
CE variance on D^By^ and D^Tj yielded non-significant F 
ratios for both main and interaction effects.* 

DISCUSSION 

The results of this - study extended the well-documented 
finding that fatigue Is a performance variable (ALDERMAN, 
1965: CARRON, 1969: COTTEN, THOMAS, SPIETH, & 
BIASIOTTO, 1972: COTTEN, SPIETH, THOMAS, & 
BIASIOTTO, 1974; PACK, COTTEN. & BIASIOTTO, 1974: 
SCHMIDT, 1969) to a population of well-practiced subjects. 
Although only temporary, decrements in the post-fatigue 
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Figure 1 - Variable error (maec) in response limes of the 
three groups on the final two five-trial blocks on 
Day 4 arid the initial two blocks on Day 5. 
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performance of both specific and non-specific fatigue sub- 
jects were significantly greater than that of non-fatigue 
controls. 

The finding of increased VE in Groups SF and NF on D5B, 
suggested at least transitory distortion of the timing 
mechanism which quickly diminished by 0^82. Of further 
interest was the opposite directional shifts in CE for the two 
fatigue groups on D5T,. Such a finding suggests support for 
the existence of separate faiigue mechanisms for specific 
and non-specific activity; localized static work producing a 
slowing down of timing responses while generalized rhythmic 
exercise acts to increase the speed of responses. If such Is 
the case it might be predicted that subjects with high 
muscular endurance would be able to resist the trend toward 
overshooting. in post-fatigue timing performance while sub- 
jects having a high aerobic capacity would be better able to 
prevent undershooting shifts. 

Further research is needed to determine the results of 
combining muscular and cardiovascular endurance training 
with mptor performance practice in reducing fatigue effects. 
Recent studies by BENSON (1968) and COCHRAN (1975) lend 
support to the notion that practicing while fatigued improved 



the subjects' resistance to perfor,mance decrement in tasks of 
jumping, juggling, and dynamic balance. Potential negative 
evidence has come from BARNETT, ROSS, SCHMIDT, and 
TODD (1973) who reported that subjects practicing a limb 
movement-speed task under fatigue conditions on Day 1 had 
slightly slower post-fatig'ufe movement times on Day 2 than 
subjects who practiced the task under non-fatigue conditions 
on Day 1. However, incomplete learning of the motor task on 
Day 1 In the latter study may prevent generalizations to the 
post-fatigije- performance of subjects given sufficient oppor- 
tunity to; practice the task before combining motor perfor- 
mance with physical overload. 

Finally, it should be noted that the physiological measures 
used. In the present study to ensure high fatigue levels 
provided a rtiore homogeneous treatment efffact than many 
methods previously reported. Thus, support was suggested 
for the observation made by CARRON and FERCHUK (1971) 
that "...if physical fatigue is of sufficient intensity and 
duration, a point should be reached where subjects can no 
longer properly attend to the task and motor. . . performance 
should suffer (p. 63)." 



F'fjure 2 - Constant error (msec) In response times of the three groups on the final block of five trials on Day 4 and on 
the first and second post-fatigue trials on Day 5. 
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The accuracy of reproduction of a movement seems to be 
improved when the subject employs some cognitive strategy 
during the encoding -of the criterion movement, e'g 
NACSON, JAEGER and GENTILE, 1972; ROY. 1975. The 
■ procedures used to block cerrtral activity during the encoding 

. phase, thus the^use of cognitive strategies, have been shown 
to seriously decrease recall, e.g. SCHMIDT and- ASCOLI, 

. 1970. This provides' indirect evidence that the subject spon- 
^ taneously provides organization of the movement^rnforma- 
tion. This active organization by the subject appears to be an 
all-pervasive event whose occurrence is seldorri 
acknowledged or controlled. 

)t remains to be investigated what is the nature and availabili- 
ty of these strategies. Fijrthermore, it still remains to be 
established if there exist some conditions under which the 
reproduction of movement is based on the kinesthetic infor- 
mation. That .is. the subjects' means of recall depend mainl.y 
on the sensations of the movement. 

WILBERG (1969) has shown that increasing the intensity of 
torque pres^re did not improve the accuracy of recall of the 
)30Sition of a handle. It might be that increase in intensity of 
the kinesthetic sensations does not necessarily increase the - 
information concerning- the form, pattern, or qualitative 
■ aspects of the movement. The kinesthetic pattern of Infor- 
mation can perhaps be ehhanced by a procedure whereby 
the subject focuses attention explicity on the sequences of 
sensation themselves by attempting "to frame" them accor- 
ding to some prior instructions. The recent literature in- 
dicates that the cues of location and distance are encoded 
differently, e.g. KEELE and ELLS, 1972 ; LAABS, 1973. Some 
authors (GUNDRV. 1975) have postulated that the location 
cues provide qualitative sensory information such as that 
concerning the angle of the movement. The present study 
investigated the encoding of location cues when prior instruc- 
tions are given to focus on the kinesthetic sensations 
provided by. the angle of the arms at a given location. It was 
thus supposed that the location information would be easier 
"to frame" than the quantitative information which is 
presumed to underlie the sensory* action of distance cues 
(GUNDRAY. 1975). 

The specific question was: -is the subject's precision of 
reproduction of the final location of a movement greater when 
the subject utilizes assigned instructions of maximize atten- 
tion on the kinesthetic sensations of the angle of movement, 
or when no instructions are given? To determine whether 
the utilization of such instructions demands the availability 
of central capadity, a condition was also evaluated where 
the subjects received the same prior instructions but during 
the encoding phase were required to perform a secondary ' 
mental task. Finally, to eveluate the duriation of the effective- 
' ness of the above procedures, for all conditions reproduction 
measures were obtained immediately after the criterion 
movement was executed and after a 30-second retention 
interval without interpolated activity.. ^ 



METHOD 



Subjects 

Three groups each of ten right-handed students from the 
Department of Physical Education,«with a mean age of 21 66 
yrs (range: 18-26 yrs, SD = 2.2 yrs), were chosen from a 
sample of 40 who. had participated in a pre-test. The latter 
consisted of five trials on a localization task similar to the 
experimental task. To control inter-subject variability, the 
groups were made equivalent by distributing among the three 
groups an equal number of students whose scores on the 
pre-test represented the various degrees of dispersion in 
, terms of the constant error (CE) and variable error (VE). For 
each group there was an equal number of males and females. 

Apparatus 

It consisted of a half-circle (perimeter = 140 cm, radius = 45^ 
cm), cut off on the surface of a rectangular wooden table. At 
the midpoint of the cord describing the arc and underneath 
the surface, a pivoting arm was gittaChed to a near frictionless 
pivot. A nail, attached perpendicular to the arm, extended to 
the outside through the cutpff of the half-circle and hooked to 
it was a lever (37 cm) which rested over the surface. The 
lever couljd be held wherever it was most convenient depen- 
ding on the subjects' arm length. A measuring tape was glued 
along the border facing the experimenter. Twenty mechanical 
stops, easily raised and lowered were located every 5 cm 
between 10 and 115 cm along the opposite border. The first 
10 stops of the right half were the departure points while the 
other 10 were the final points. 

Procedure 

The subject was first blind-folded and then seated, the center 
of his body in front of the center of the arc. Instruct'^^ns were 
given through earphones which also eliminated auditory 
cues. The .left arm was^xtended, always resting on the 
table, at approximately 75^ from the frontal plane. With his 
right arm,, the subject moved the lever towards his body uritH 
reaching a mechanical stop determined at one of the five 
movement distancies (45'. 50, 55, 60, 65 cm). The final position 
was held for 3 seconds before returning to the initial position. 
After the appropriate retention interval (0" or 30"), the subject 
attempted to reproduce the movement without the aid of a 
mechanical stop. The starting point for th^, reproduction 
movement was always different from that of the criterion 
movement. Three practice trials were given, and thefi 20 
experimental trials, 10 at each retention interval. Six different 
final points were used but 10 measures were taken from the 
same location. The errors were calculated only from these 10 
trials (5 at each Rl). The order in which the different 
movements were executed was randomly assigned. 

Group I, GS. was instructed to focus on the sensations o'f the 
angle formed by the moving tight arm and the resting left 
arm. For group II, GS+, an identical procedure was followed 



Mouvement. Actes du ?• symposium en apprentissage psycho-moteur et psychologie du sport. Octobre 1975. 



127 



ERIC 



except that the subject was also asked to count backwards by 
three while moving to the criterion position. Group III. GC. 
served as a control and followed the same procedure but was 
not given any instructions for recall. The experimental design 
was thus a 2 X 3 factorial (instructions X retention interval) 
with repeated measures in the last factor. 

RESULTS 

Absolute errors (AE), constant errors (CE) and variable errors 
(VE) from five measures at each Rl* were calculated. No 
significant sex differences were obtained for any of these 
scores. The scores for males and females were thus analyzed 
together. The means and SD's for each group as a function of 
AE, CE and VE at 0" and 30" retention interval (F^l) are 
presented in Table I. 



Table I - Mean absolute (AE), constant (CE) and variable 
(VE) and standard errors for the control (GC) and^ 
experimental groups (GS, GS+). 



Retention intervals 



0" 



30" 



Group 




M 


SD 


M 


SD 




AE 


1.70 


1.60 . 


2.60 


1.49 


GC 


CE 


.82 


2.24 


- .57 


3.06 , 


n = 10 


VE 


2.21 


.81 


2.72 


1.14 




AE 


2.92 


2.13 


3.23 


2.51 


GS 


CE 


1.82 


3.21 


- 1.71 


3.83 


n = 10 


VE 


2.13 


.46 


3.51 


1.33 




AE 


2.88 


2.23 


5.29 


4.00 


GS* 


CE 


- .55 


3.72 


-5.02 


4.37 


n = 10 


VE 


3.41 


1.05 


3.42 


1.87 



In terms of AE (Figure I) the only significant difference was for 
the GS+ scores at 0" and 30" Rl. t = 2.23. p < .053. 

. A significant difference, F(2/29) = 3.72, p < .05 was evidenced 
in the CE*s (Figure 2) at 30" Rl but none at 0". Tukey tests 
indicated that the -significant difference occurred only 
between GS+ and GC. Also, t-tests indicated significant 
differences between the CE at 0" and 30" for GS, t = 4.16. 
p < .05 ; for GS-h, t = 6.50, p < .05, and GC. t = 2.24, p •< .05. 

Finally, for the VEs (Figure 3) a significant difference F(2/29) = 
7.73, p < .05, was obtained at 0" but none at 30" Rl. Tukey 
tests revealed that the differences were between GS and 
GS+, and between GS and GC. A significant within-group 
difference between 0" and 30" Rl was only revealed for GS, t 
= 2.66, p < .05. 
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Figure 1 - Means of absolute errors (AE). 




Figure 3 - Means of variable errors (VE). 
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DISCUSSION 

The first question concerned the effectiveness of the instruc- 
* tlons- that focus on the kinesthetic sensations of the angle of 
movement. It was hypothesized that the group given such 
instructions, GS. should manifest greater or equal accuracy 
of reproduction after 0" and 30" than the group control. GC. 
In terms of tfie constant error. CE. the results did not 
support the hypothesis. At O;' retention- interval. Rl. no 
significant differences were found : after 30". GS and GC 
did notxliffer significantly from each other and only the group 

■ with instructions plus mental activlty.'GS*. niade significantly 
more errors than the GC. In terms of the variable error. VE.'at 

' 0" Rl. GS+ made significantly more errors than GC and GS. 
which did not differ from each other: at 30". all groups are , 

' statistically equivalent. Thus, the weakest postulate of the 
hypothesis, equivalence of GS and GC. is supported only In 
.terms of the VE at 0". The instructions did not seenn to help 
"frame*; the kinesthetic sensations as rnanifested by a greater 

• accuracy of retention over time. 

The second question, concerned the necessity of avaiiable 
centrar capacity for the utilization of kinesthetic cues. The 
large margin of error of the GS*^^both in terms of VE and CE 
(particularly after a 30" Rl) compared to the other groups, 
seems to indicate that kinesthetic information has to be 
attended to in order to be encoded in short-terni memory. 
The set created by the prior instructions proved inadequate 
to permit access in short-term memory of the non-attented\ 
kinesthetic information. Different procedures would seem 
necessary to evaluate whether kinesthetic information would 
have access to short-term memory when it is an unattended 
channel. This last possibility has been postulated for other 
kinds of sensory information by NORMAN'S {1968. 1969) 
memory model. 

One important finding concerns the greater accuracy and 
lesser variability manifested by the GC. This indicates that ttie 
individual ways the subjects used for encoding the informa- 
tion were more effective than the instructions provided to the 
other two groups. These findings contrast with those obtained 

• by ROY (1975). The group which had to retain the distances 
predetermined by a yoked subject, of actively produced 
movements, was^ significantly mora accurate than an 
analogouis group that was given no encoding strategy. 
Several reasons may account for this differenpe. First. ROY 
(1975) used a strategy of a cognitive nature, while in the 
present study the instructions put the emphasis on the 
peripheral kinesthetic sensations. Second, if indeed distance 
and. location have different retention fcharacteristics. it might 
also be the case that they require strategies of different 
nature to facilitate encoding. Third. . ROY (1975) assessed the 
effects of strategy by the AE. This measure indicated for this 
study almost no significant effects, except for a marginally 
significant loss of retention for GS+ between recall at 0" and 
30". Given the controversy surrounding the meaning and 
appropriateness of the various error measures, the com- 
parison between ROY*s (1975) findings and those of this 

' study has to be* taken cautiously. 

■\ . 

The present results tend to support the recent findings of 
MARTEfvJIUK . and DIEWERT (1975) concerning the ap- 
propriateness of LAABS' (1973) . model. Although the CE 
indicated for all groups a significant tendency to un- 

• derestimate the movement after the 30" unfilled Rl. the CE 
indicated also no significant differences at 0", The mean of 
the positions to which the subjects ncioved oyer all 20 trials 
was slightly below the criterion position (M = 73.5 cm. 
criterion position = '75 cm). Thus, the tendency to un- 



derestimlte can be said to represent 'an k^daptatio'n level 
towards the average of all the^ movements presented. Also, 
the VE indicated that GS-^ was equally variable at 0" and 30". 
suggesting that mental activity at the. time of encoding 
prevented the formation of a trace. GS's VE was equivalent to 
GS''at 0"; but. after 30". it Is equivalent to GS+. Thus, if the 
subjects in..GS were trying to retain a sensation, the latter 
almost totally decayed after 30". However. GC. having the 
freedom to rehearse during the unfilled Rl. by^ whatever 
means it employed to encode the information.^showed a 
tendency towards less variability, thusless decay, after 30". " 

In conclusion, instructions to focus on the kinesthetic sen- 
sations of angle did not prove more effective as an encoding 
strategy to remember positions than when no instructions 
.were given. -Also whatever was encoded through the iastruc- 
tions. decayed over the 30" unfilled Rl. thus.it seems to be 
• unrehearsable information. The use kinesthetic sensations 
during an initial encoding of a position appears to require the 
subjects' complete attention. Finally. .further investigations 
vwill have to be made towards determining what are the forms*' 
"or patterns that, for different movements, the kinesthetic 
information takes. This information may indicate what it is the 
subject attempts to organize to encode In memory. 
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One of the most important considerations in the reproduction 
of movement distance is the range effect the tendency to 
overshoot small distances 'and undershoot large distances. 
Recently the range effect has received increased attention, 
the result being a more precise understanding of this 
phenomenon. Most evidence suggests that the range effect is 
liargely independent of the short-term memory system. There 
is little change in the range effect, as rneasured by constant 
error (CE), over ap unfilled delay interval (KEELE*& ELLS, 
1972; MARTENIUK, 1973; HALL & LEAVITT, 1975). Never- 
theless, PEPPER & HERMAN (1970) and LAABS (1973) have 
reported some conflicting evidence ; a CE-shlft in the negative 
direction over a simple delay interval, primarily being as- 
sociated with long distances. 

Interpolated activity has been a concern of numerous studies 
investtgaling the recall of distance information. LAABS (1973) 
reported that inhibiting the rehearsal of distance information 
by an interpolated activity had no effect on distance reproduc- 
tion over that produced by an unfilled ..delay interval. In 
opposition to these findings, MARTENIUK (1973) found that 
an activity blocking ' rehearsal produced a significant 
decrease in response, performance. When an interpolated 
motor act is inserted during a delay interval, strong assimila- 

^ tion tendencies are produced in the direction of the inter- 
polated task (PEPPER & HERMAN, 1970; LAABS, 1973). 

. These' assimilation tendencies are augmented if the 
reproduction phase closely follows the interpolated motor 
act. Moreover. PEPPER,. & HERMAN (197(3) and CRAFT & 
HINRICKS (1971) have all demonstrated reproduction errors 
proportional to the magnitude of the interpolated movement. 
A tinal consideration involves the memory trace strength of 
the criterion movement. STELMACH & KELSO (1975) con- 
tend memory trace strength is a determiner of error shifts at- 
recall. * 

Several investigators have demonstrated differences 
between the reproduction of short and long distances. There 
is a large positive shift in CE for short movements when 
rehearsal during a delay interval is inhibited. A corresponding 
change for long movements'^ does not occur (STELMACH & 
WILSON, 1970; KEELE & ELLS, 1972). MARTENIUK (1973) 
suggests that short movements may be much more depen- 
dent on the availability of central processing capacity than 
long movements. . 

Several factors influencing* distance reproduction, appear to 
be related to encoding processes. WILBERG & GIROUARD 
(1975) 'have demonstratied that the range effect can be 
substantially altered by visual information that is associated 
with the criterion movement. For the kine^sthetic, condition, 
kinesthetic reproduction was assimilated toward visual infor- 
mation. In contrast, for the visual plus kinesthetic condition 
the range effect was normal. Recently SHEA (1974) has 
shown that verbal information encoded with a motor 
response also alters 'reproduction performance. Therefore, 
ether variables related to encoding processes ^uch as 
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instruction presentation may relate' something about the role 
of encoding strategies on distance recall. 

The manfter in which the criterion movements are presented 
also deserves consideration. Criterion movements actively 
L produced and deflnod by the subject seem to accentuate the 
range effect (produce more undershooting) as compared to 
movements that are experimenter-defined (for example, 
utilizing physical slops) (TANNIS & WILBERG, 1974). 

Another Important variable for distance reproduction 
appears to be response requirements. HALL & LEAVITT 
(1975) have shown that recall of distance information is 
superior at certain movement angles and suggest that these 
results are related to response programming and execution 
processes. Response strategies may also be a factor in the 
reproduction of distance. This ascertion could be, tested^ by 
varying the response strategies the subject would be 're- 
quired to employ in executing the experimental task. 

The purpose of the present experiment was to investigate 
encoding and response strategies for distance by varying the 
presentation of the task instructions* and the response re- 
.quirements. The range effect was employed as the context 
within which these variables were investigated to determine 
their Influence on the well documented tendencies associated 
with this phenomenon. The 'experimental paradigm is based 
on that employed by BUCKOLZ (1974). 

METHOD 

Subjects 

The subjects were 6 volunteers who were students at the 
University of Alberta. 

Apparatus and Task 

A meter bar (not calibrated) mounted on a dexicon frame 
served as the base over which the distances were produced 
by the subjects. A plastic cursor (7.2 >c 4.3 X 2.2 cm.) with a 
metal handle 5.0 cm. high was employed for making the 
various distances. The cursor was attached to a 10-turn 
potentiometer whose output, after being passed through a 
voltage/amplifier box, was fed into a digital multimeter (Fluke 
8000A). Therefore, when the cursor was moved, the distance 
traversed was recorded by a change in the digital output of 
the multimeter. The digital output was in mv. and the voltage 
divider/amplifier box was set at a constant value (1 :1 ratio) 
throughout the experiment. 

The subject sat comfortably in front of the apparatus and^ 
moved the cursor horizontally from his left to .right with the 
right hand. The range used on the meter bar was 65.0 cm., all 
distances being madia within that range. On the edge of the 
dexicon frame adjacent to the experimenter was mounted a* 
plastic distance marker, calibrated in mm., and a metal bar 
(5.0 mni. diameter) with a yvooden slider (8.0 X 2.0 X 4.0 cm.). 
These components were utilized in the presentation of the 
criterion distances. ' ^ 
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The experiment consisted of two tests. Test One consisted of 
a single treatment condition, movement length, with two 
levels : short (5.0 cm.) and long (25.0 cm.); Subjects received 
15 trials for each condition. The design for Test Two was a 2 X ^ 
2X3 factorial with repeated measures on all factors. The first 
factor consisted of two levels of movement length : short (5.0 
cm.) and long (25.0.cm.). The second factor had two levels of 
Instruction: Instructions for the type of response strategy to 
be employed in reproducing the criterion distance were given 
to the subject either before or after the presentation of the 
criterion distance. The last factor consisted of three levels of 
response strategy : reproduction of a distance just less than 
the criterion ^distance (1 jhd), accurate reproduction of the 
criterion distance, and reproduction of a distance just greater 
than the criterion distance. 

Test One served two functions: to give the subjects ex- 
perience in an unfamiliar testing situation and to act as a 
control condition for Test Two. The conditions used in Test 
Two were based upon previous and pilot research. Retention 
Interval were not manipulated since it was found to have no 
■significant effect on performance in the -present design. 

Procedure . 

The subjects were tested in an Isolated lab and were 
blindfolded. On each trial, the subject had to reproduce the 
criterion distance, location information being made irrelevant 
by the use of 12 possible, starting positions. The general . 
procedure involved presenting the subject with a criterion 
distance by having him move the cursor until he contacted a 
physical stop. This position was held by the subject for 
approximately 2 seconds and then he released his grasp of the 
handle. The cursor was then repositioned to a different 
starting position and immediately a command was given to 
reproduce the required response. After the reproduction, the 
distance was recorded to the nearest mm. 

The instructions as to which type of response strategy to 
' follow were given to the subject just prior to the presentation 
of the criterion distance or as the cursor was being 
repositioned for the distance reproduced. The instructions 
were simple two word phrases. If an instruction was forgotten 
by the subject, the trial was repeated at a later time. The initial 
' Instructions stressed the importance of performing the re- 
quired response strategy to the best of the subject's ability, 
\ therefore hopefully eliminating any tendency to overcompen- 
''sate in the just less than and just greater than conditions. 



-rrr^fta Analysis 

There were four dependent measures examined in the 
^ presdnt^research ; constant error (CE) or mean ajgebraic 
error, variable error (VE), the standard deviation of the 
algebric error (AE) or unsigned error, and average variation 
(AV), the standard deviation of the mean absolute error. 

RESULTS 

^^AlthOugh four dependent measures were employed in the 
'"^ analysis of the data, CE only was examined in detail in the 
present paper ^ The main effects for VE, AE, and AV were 
also reported but discussed in brief. 



Test One 

CE for movement length was not significant (p > .05) with the 
short condition being 12.95 mm. and the long condition 6.30 
mm. Since this result was not expected, CE was examined . 
over trials. "^As Indicated In Figure 1, an order effect for long 
lengths w^s produced with an increasingly negative trend in 
CE over trials. A^ for movement length was significant, F(1 ,84) 
= 8.59, p < .01. For the short length the AE was 16.13 mm. 
while for the long length it was 29.25 mm. The short length 
(11.17 mm.) was also significantly different than the long 
length (33.26 mm.), F(1,a4) = 22.25, p < .01, for VE. Finally, 
the results for AV followed the same pattern, F(1,84) = 16.33, 
p < .01, the short length (9.70 mm.) have the smallest error 
(long length, 26.26 mm.). 



Figure 1. CE over trials In Test One 
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1 . Further analysis of the data will appear in a future paper. 124. 
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TMt Two 

Movement length for CE was significant in this t }St. F(1,105) 
= 25.63, p < .01, the short length (5.86 mm^ emonstrating 
the overshooting tendency and the long ler^u} (-4.92 mm.) 
the undershooting tendency. Response strategy for CE also 
proved significant, F(2',140) = 91.42, p < .01. Further analysis 
with the Scheff6 test Indicated that the three response 
strategies of less than' (-18.48 nim.), accurate (0.56 mm.), 
and greater than (24.13 mm.) were significantly different from 
each other (p < .01): As shown In Figure 2, the movement 



length by response strategy was significant, F(2,140) = 15.74. 
p < .01. While a gradual CE-shlft from undershooting to 
overshooting occurs for the short movement lengths over the 
corresponding response strategy conditions, that Is a large 
positive CE-shlft for the long movement lengths between the 
accurate and greater than response strategies. 



Figure 2. The Movement Length X Response Strategy Interaction for Test Two 
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For CE. the instruction condition failed to reach the conven- 
tional significance level and no other interactions were 
significant (p > .05). 

In order to obtain a clearer understanding of the relationship 
between nnovement length and response strategy, the dis- 
tributions .of the CE: scores for the three response strategies 
for, both the short and long lengths were constructed. The 
three response strategy distributions for the short movement 
length are very similar (Figure 3) with the scores being 
concentrated aroung the subject determined zero point for 
each strategy. The distributions for the long.movement length 
are each very different and are generally characterized by a 
wider dispersion of scores (Figure 4). 



Figure 3. Distribution of CE scores of the short movement 
length for the-response strategy conditions 
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Figuro 4. Distribution of scores of the fong movement 
fength for the response strategy conditions 
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Movement length for AE, VE and AV was significant in each 
case, the respective ANOVA values being F(1.105) = 152 19 
p < .01 ; F(1J05) = 63.01. p < .01 ; and F(1,105) = 50.08, p < 
.01. Table I gives the error scores for the two movement 
length conditions and compares Test One with Test Two. 

Finally, instruction presentation was. significant for AE 
F(1,105) = 6.78, p < .05 and VE, F(1,105) = 5.54, p < .05. In 
both cases Instruction- before the criteriqn distance (AE = 
24.99 mm; VE = 21.97 mm.) resulted in a better performance 
then instruction following the criterion distance (AE = 29 67 
mm; V£ = 27.56 mm.). 127 
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Table I - Mean CE, AE, VE and AV for movement length in 
Teat One and Test Two (in mm.) 







TcoT ONc 






SHORT 


12.95 


6.86 


CE 










LONG 


6.30 


-4.92 




SHORT 


16.13 ^ 


16.51 


AE 










LONG 


29.25 


38.16 




SHORT 


11.17 


13.16 


VE 










LONG 


33.26 


36.37 




SHORT 


9.70 


10.42 


AV 










LONG 


26.26 


25.02 



DISCUSSION 

The comparison of Test One and Test Two shows similar 
performance patterns, the tendencies usually associated with 
the range effect being produced in both tests. The exception 
is for GE in Test One ; however. Figure 1 indicates that by trial 
thirty the expected undershooting for the long lengths was 
occurring. In addition, the group results are biased by t^e 
consistent significant overshooting of the long lengths by two 
subjects over the first twenty trials. These findings support 
the contention of BUCKOLZ (1974) that performancp patterns 
described by the range effect are just general descriptors and 
may not be useful in attempting to predict individual perfor- 
mance. A large number of trials, in the' present study over 
thirty is usually required for subjects, to determine the 
experimental movement range and produce the 
characteristic central tendencies. 

Since Test One and Test Two demonstrate very similar 
patterns for movement length over the four dependent 
measures. Test One was considered to be the control 
condition against which Test Two could' be compared. The 
most important result of this comparison was that the range 
effect appears to be independent of instruction presentation 
and response strategy as defined in the present study. 

Corresponding with previous research (PEPPER & HERMAN, 
1970; LAABS, 1973), short distances were more accurately 
reproduced than long distances. In addition, as indicated by 
the movement length X response strategy interaction perfor- 
mance accuracy decreased most for the long distances at the 
"greater than" response strategy. The tendency for the long 
distances to show large non-linear CE-shifts over the 
response strategy conditions indicates that the information 
from large distances is not 'as availabld'for the accurate 
formation and execution of response strategies as is the 
information from short distances. This difference may be 3 
consequence of the variable encoding of distance informa- 
tion, or may be linked to the central processing capacity for 
movement length information (MARTENIUK. 1973). 

Subjects were able to produce the required resppnse 
strategies indicating response strategy formation is indepen- 
dent of the range effect. Since subjects can be^under- * 
estimators or over-estimators, tendencies in distance recall 
data that appear to correspond with range effects must be 



due to the response strategy adopted by the subjects. The 
distributions for the CE scores in the present study provide 
some indication of how subjects approached the task of 
distance reproduction for various response strategies. The 
"accurate" response strategy condition was considered the 
control condition corresponding to the response approach' 
utilized normally by subjects in producing the range effect. 

When reprod Jcing short distances, subjects appear ,to ap- 
proach the task in .much the same manner regardless of the 
type of response strategy being employed. The somewhat 
decreased variable performance for the "less than" condition 
suggests subjects were better able to establish, and con- 
sistently incorporate in their response strategy, a zero error 
point when making reproductions under this condition. With 
respect to long distances, the three difference distributions 
suggest the subjects approached the task of distance 
reproduction in a separate manner under each response 
strategy. There is also a definite difference between the 
nature of reproductions for short and long distances 
regardless of strategy. Presently it is not possible to account 
for the nature of the various distributions but further analysis 
and testing now being conducted will hopefully provide some 
answers. 

Initial analysis for the instruction conditions indicates dis- 
tance reproduction performance is mor§ accurate and 
precise if the response instructions are given before, rather 
than following the presentation of the criterion distance. 
ProsenMng the instructions before the criterion distance 
probably facilitates the encoding of information to be utilized . 
for making the reproductions. Further analysis should 
provide a clearer understanding of the instruction variable. 
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IN SHORT TERM 

MOTOR MEMORY RETRIEVAL 
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\n order to understand the process of learning and perfor- 
ming motor skills, it Is necessary to understand the process 
by which skills are stored and retrieved from memory. Most 
researchers In the* field agree that memory storage is divided 
into at least two areas: a short term or primary memory (PM) 
storage area of limited capacity but high accessibility, and 
a long term or secondary memory (SM) store of unlimited 
capacity but' less accessibility (SHIFFRIN 'and ATKINSON, 
J 969). Others propose a third area of storage, that of an 
immediate memory or selective attention (SA) store 
(FALMAGNE, 1965; NORMAN. 1969; SCHUTZ. 1972). SA. 
which is thought to have a capacity of only one program, 
usually contains the program for the response having the 
highest subjective probability ofvoccurrence. 

Reaction time experiments afford an opportunity for es- 
tablishing an exact quantitative theory, and for this reason 
have been^.utilized by many researchers as a measure of 
search, retrieval, and recognition time in PM and SM (K^ELE. 
1969). SCHUTZ (1972, 59) suggests that: 

When a response is called for by presentation of a certain 
stimulus, the following progression of events takes place ; 

1. the stimulus is perceived : 

2. the stimulus is categorized as being one of a number of 
possible stimuli; 

3. - hte name (or number, or code) of the required response 

to the perceived stimulus is determined ; 

4. the response program (RP) Is searched for. found, and 
discharged from a memory storage area to the motor 
effector system; 

5. the neural pathways carry out the Instructions released 
by RP and elicit the required response. 

Stage 4 can .be further broken down into the search and 

retrieval time for each memory store. It Is assumed that when 

a stimulus is presented, the template corresponding to the 

stimulus can be in a SA state, or In a PM state, or in a SM 

stale; thepe states being mutually exclusive. Then once the 

stimulus Is perceived and categorized, and the name of the " 

required response code determined, the response program 

(RP) is searched for, first In SA. which takes time ti. If not 

found there. PM is searched, which takes time tr; then If not 

found in PM. SM Is searched, taking time ta. Thus It should 

take a shorter time to search and retrieve an RP If it is In SA. • 

The problem to which this study is directed then Is to 

determine if the above mpdelxan account for a specific set of 

experimental results established in CRT studies; namely. 

those to do with the repetition effect. ITI. and probability. 

Sequential effepts have been found In serial reaction time 
experiments such that, linder some conditions, response to a 
signal which Is the' same as the preceding signal is faster than 
if it is differentc(BERTELSON. 1961 ; HALE. 1969). Bertelson 
termed this the 'repetition effect*. Under other conditions, the 
opposite has been found; the response to a signal which is 
different from the preceding signal being faster than if it is the 
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same (WILLIAMS, 1966), Generally, the repetition effect takes 
place at inter-trial intervals (ITI) of less than 1 second, while a 
negative repetition effect, or alternation effect takes place at 
ITIs of over 1 second (KIRBY, 1972). If the subject has time to 
prepare himself for the more probable stimulus by placing 
the appropriate RP in SA, this would explain the alternation 
effect in a discrete 2-choice reaction time task. That is. due to 
what Is termed the 'gamblers fallacy*, people tend to think an 
alternation is a more probable event than a repetition in an. 
equal probability situation (JARVICK, 1951). On the other 
hand, at extremely short ITIs, the subject has no time to • 
prepare for the next stin^lus. and the previous engram might 
still be in SA, thus mediating the repetition effect. 

Response probability also affects. CRT. as shown by the 
general agreement that the higher the response probability, 
the faster the reaction time (BERTELSON. 1965*; 
KORNBLUM. 1967 ; MOSS e/a/.. 1967). This effect appears to 
be confoundeci with the repetition effect, as the more 
probable the stimulus, the more frequent repeated S-R pairs 
occur. The above explanation of memory search and retrieval 
could also account for the effects of probability on CRT. That 
is, in the discrete task, the subject prepares for the more 
probable stimulus by placing the appropriate RP in SA. 
However, using the same argument as above, probability 
should have no bearing on RT in the serial self-paced task, as 
the subject has no time to prepare. 

Extrapolating from Schutz's model, the Interacting effects of 
ITI and probability should then be as shown in Figure 1. 
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Figure 1 - Hypothesized response probability by repetition 
effect interaction. 




That is. in discrete task, probability of occurrence is inversely 
related to RT, and further alternation is responded to quicker 
for a repetition. 

In a discrete CRT task Jhe subject has sufficient time between 
trials to prepare himself for the next S-R pair. Although the 
probability of occurrence of any stimulus is independent of 
the previous one, it is theorized that the subjective 
probabilities formulated by the subject do not exhibit this 
independence. If response A Is required on trial n, the subject 
assumes that the probability of B being required on trial n + 1 
is higher than it would be if B had been required on trial n. 
Therefore, given equal average probabilities of response 
requirements, a subjeqt will, on the average, be more likely to 
put Into SA that BP not retrieved on the previous trial. 
However, in unequal probabilities, the more probable a 
repetition, the less of a difference in RT between alternated 
and repeated SrR pairs. The converse findings that CRTs are 
shorter for repeated S-R pairs than for changed S-R pairs in a 
self-paced serial CRT task is explained thusly. 
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In a self-paced serial CRT task the stimulus for thai n + 1 
occurs so quickly after the response made on trial n, that a 
subject rarely prepares himself for any particular stimulus or 
response. It is possible that when a response is found, 
whether it is in SA, PM, or SM, it must be put in SA before it 
can be discharged. It could also be hypothesized that 
immediately following the elicitation of a response, the RP is 
put Into SA so it is available for comparison with various 
visual and kinesthetic feedback messages. In either case, the 
RP of the immediately preceding response is in SA for a short 
interval of time following the discharge of that response. With 
very short ISI (ITI), the RP is still in SA on presentation of the 
next stimulus, and,° if it is a repeated S-R pair, the correct RP 
will be in SA, thus resulting in a shorter search time. 

Furthermore, this search time should be at a minimum. Thus 
there .should be no difference, whether that S-R pair was a 
single, double, or more than twice repeated. Also, since 
search time is at a minimum, increasing the probability of the 
S-R pair should have no effect on RT. 

In summary, two hypotheses, which'are logical deductions 
based on Schutz's model, were tested: 

1. In the serial self-paced task there is a RE which asymp- 
totes after one repetition, while in the discrete task there is 
a negative repetition effect (which does not asymptote at 
one repetition). 
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2. Probabmty of occurrence has no effect in the serial self- 
paced task, while probability of occurrence is inversely 
related to RT in the discrete task. 

METHODS AND PROCEDURES 

'Sixteen subjects completed 480 RTs in each of the following 
conditions, latinized over four days. 

1. 480 trials at short ITI, P(a) = .33 P(b) = .67 

2. 480 trials at long Ifl, P(a) = .33 P(b) = .67 

3. 480 trials at short ITI. P(e) = .5 P(b) = .5 . 

4. 480 trials at long ITI. P(a) = .5 P(b) = .5 

Apfi^aratus 

The apparatus consisted of a subject's console and an 
experimenter's console. The subject's console was as 
described by GOODMAN (1975) and consisted of two 
stimulus lights mounted above two response keys. The 
experimenter's console consisted of a programmer (to pre- 
set the sequence of 480 trials with a known probability) a 
reaction time Interface and a digital printer. 

r 

Response Task « 

The subjects were seated in front of the apparsi^js. and asked 
to respond as quickly as possible to the stimulus light by 
depressing the appropriate response key. The time from 
onset of the light until depression of the key was the subject's 
RT for that trial. In the serial self-paced task, the stimulus light 
came on approximately 380 mseconds after the response to 
the previous stimulus, while In the discrete task there was a 
ITI of approximately 1 600 mseconds. 



Experimental Design 

The experimental design gave rise to 18 means of the 
dependent variable (median RT) for each subject. That Is the 
median RT of , each of alternations, repetitions and double 
repetitions within each probability level (.67. .50. .38) and each 
ITI (serial, discrete) was used as the dependent measures. 
The design was then a 3-way ANOVA with repeated measures 
on all three factors. 

RESULTS 

Figure 2 Illustrates the ITI by probability effect. The effect of 
probability was significant; however, the interaction effect 
(P xJTI) was non-significant. This was not as predicted — 
probability was predicted to have an effect in the discrete task 
but not in the serial task. Both tasks behaved as reported in 
the literature with RT being [diversely related to probability. 
The repetition effect is illustrated in Figure 3..The main effect 
of condition failed to reach significance, although there is a 
trend showing a repetition effect. 

Again the interaction effect (ITI by card) failed to reach 
significance. The results were not as predicted, whereby an 
AE was predicted for the discrete task and a RE for the serial 
task. Rather, both, tasks exhibited a repetition effect. 
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Figure 2 




Figure 3 



370.0 ^ 

Repetition effect by iTI 
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DISCUSSION 

Neither of the two predicted interacting effects of ITI X P or 
ITI X R were supported. This would logically lead one to 
accept the two null hypotheses, until shown otherwise, that 
there are ..no differences among any of the experimental 
coTiditions. However, this researcher is reluctantto accept the 
experimental findings on a number of counts. Firstly, the high 
invalid or error rate casts doubts on any findihgs. Secondly, 
the fact the the ITI in the serial self-paced task was ap- 
proximately 380 mseconds might enable the subject to treat 
the task as a discrete ta^k. Thirdly, the difference between the 
high and low probabilities might not have been of a great 
enough difference. Fourthly, and perhaps most importantly, 
in a 2-choice RT task, the subject's response strategy might 
be simplified. For instance, a binary search operation might 
take place, where the response engram is checked, a match 
would elicit one response program, whereby a no-match 
would elicit the alternate response program. If such was tne 
case, there would be too small a difference in search and 
retrieval time to detect a difference between matched and not 
matched response program search and release times. 

CONCLUSION 

Under the tenuous assumption that the empirical results of 
this investigation are valid, Schutz's model is refuted. S'\nc3 
the basic premise of this model is a 'state of preparation', 
whereby the expected RP is placed in SA, and the results 
indicate that stimuli are not selectively prepared for, the 
model is incompatible with the results, indeed a two-state 
stochastic model seems most inappropriate if there is only a 
one-state memory (long term memory storage being 
neglected). 
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Current research In motor control and memory has been 
directed toward the Identification of various movement cues 
potentially available to mediate . retention. Force, timing, 
extent (distance) and position (location) information arising 
frorn a movement are a few potential cues which could be 
encoded Into short term memory. These particular cues are 
^.thought to project from sensory origins (e.g. joints, tendons, 
muscles) to higher centers where they are encoded, stored 
and later recovered for reproduction purposes. Thus, the role 
of sensory feedback Is thought to have a major function in 
movement retention (ADAMS, 1971; ADAMS, MARSHALL 
and GOETZ; 1972. STELMACH, 1973). 

Another important contributor to movement retention not 
necessarily exclusive of peripheral Information is prior 
organization of a movement. A number of recent studies have 
derhontrated that a planned or preselected rpovement is 
better reproduced than a constrained movement (JONES, 
1974; MARTENIUK. 1973; STELMACHV KELSO and 
WALLACE, in press). In the preselected condition the 
criterion movement is defined by the subject and thus has the . 
ability to predict the consequences of the movement prior to 
initiation... The above findings have been interpreted as 
support for the corallary discharge hypothesis (TEUBER 
1 974 ; SPERRY. .1 950) by STELMACH. KELSO and WALLACE 
(In press). This hypothesis states that in preselected move- 
ment production the central nervous system sends Informa- 
tion from motor to sensory centers preparing them for the 
sensory consequences of the movement. Thus, corallary 
discharge in unique to active, preselected movements and 
possibly allows the central nervous system to efficiently 
encode the proprioceptive Information. The foregoing inter- 
pretation is less extreme than proposed by a number of other 
investigators (FESTINGER and CANON, 1965; JONES 1974 • 
-LASHLEY. 1917; 1951; MacNEILAGE and MbcNEILAGe! 
1973) who have suggested that when the central nervous 
systeni can predict the characteristics of the motor act no 
afferent information may be necessary. 

Two experiments were performed to determine whether 
proprioceptive encoding is important for both constrained 
- and preselected reproduction. It is our position that 
preselected movements may be more output oriented than 
constrained since with prior organization the subject knows 
the response characteristics prior to movement initiation. 
Thus; the prediction of interest here is that preselected 
movement should benefit less from increased peripheral 
Input than constrained. There are a number of ways to 
augment sensory input (vision, audition, propgoception). In 
these experirpents, it was chosen to augment proprioceptive 
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Information by varying the time at the movement endpolnt. It 
follows that Increasing the tlrrie at the criterion movement 
endpolnt should facilitate reproduction accuracy. Since there 
is limited data available on the benefits of endpolnt duration, 
it was necessary to substantiate whether one could achieve 
facllltpry effects by this. Tnanlpulatlon prior to comparing 
preselected and constrained movement.* 

Experiment I was conducted to substantiate whether end- 
point duration Influences reproduction accuracy. In this 
experiment, subjects rested on the CM endpolnt of. a con- 
strained movement for less than one sec, 2 sec. and 5 sec, 
and reproduced the CM Immediately or after a filled or 
unfilled 15 sec. retention interval. After Experiment I was 
conducted showing that endpolnt duration Increased 
reproduction accuracy a second experiment was performed. 
In Experiment^ II, both preselected and constrained move- 
ments were compared to determine whether endpolnt 
duration would similarly benefit reproduction of the two 
response modes. 



EXPERIMENT I 



Method 

Subjects 



Thirty-six right-handed female volunteers were recruited 
from the University of Wisconsin. The subjects were assigned 
by systematic rotation to three experimental groups. 

Apparatus 

Two hardened, stainless steel rods (1,3 cm x 1,8 m.)'were 
mounted horizontally and parallel to each other 8 cm. apart 
on a wooden frame. A ball bearing sleeve (Thompson Bali 
Bushing) ran . on each rod and were connected with an 
aluminum plate making up the main frame of the slide. The 
freely moving slide had a vertical, 11.2 x 3 cm. handle. A 
pointer attached to the experimenter's' side of the slide 
moved along a metric scale so that the subject's criterion and 
reproduction movements could be recorded. A movable peg 
allowed the experimenter to control the startfhg positions for, 
the subject's moverhents. An adjustable mechanical stop 
allowed the experimenter to control the end position of the 
subject's criterion movement. A cardboard shield attached to 
the subject's chair blocked the subject's view of the ap- 
paratus and her arm, while a sponge chin rest connected to 
the shield prevented extraneous head movements. The 
timing of events was controlled by a Hunter programmed 
timer. - ' 

Procedure- 

The subject was seated facing the slide such that the entire 
movement range (0 - 70 cm.) could be easily completed. 
Before beginning the experimental trials, the subject was 
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instructed to grasp the handle while the experlnnenter 
passively presented the movement range twice in a right or 
left manner (subjects vj<»w). Eadh trial commenced with an 
instruction for the subject to *'Grasp tne handle correctly", 
"Ready" and "Move" to the mechanical stop which defined 
the criterion target location. The subject was instructed not to 
anticipate where the stop might be on any trial After 
remaining on the target location for the appropriate duration 
the command "Release" cued the subject to remove her hand 
from the handle and Immediately place it by h^r side, while 
the experimenter returned the slide to the appropriate 
starting position. The subject attempted to reproduce the 
criterion movement (CM) endpoint either immediately, after a 
15 sec. unfilled retention interval or after 15 sec. of Inter- 
polated verbal processing activity. During the 15 sec. unfilled 
retention interval the subject was instructed to concentrate on 
the CM enpolnt. Within 15 sec. filled retention Interval 
the subject was told to count bacKwards by threes as quickly 
and as accurately as possible from a three digit number 
which was presented verbally by the experimenter im- 
mediately after the subject released the handle. The subject 
was instructed, not to repeat the digit but rather to immediate- 
ly make the subtraction and continue' backwards. After 15 
sec: of this activity the commands were given to "Grasp the 
handle" and "Recall" the CM endpoint. All subjects received 
practice to familiarize them with each retention interval 
conditipn. The subjects were Instructed to produce both CM 
and RM In a rapid, smooth manner. 

The. procedures for the immediate release (IR), 2 sec. release 
(TR) and 5 sec. release (FR) conditions were identical as 
described above with the exception of exposure time on the 
CM endpoint. In the IR condition, subjects released the/ 
handle In less than'1 sec. after encountering the mechanical 
stop which defined the CM endpoint while TR and FR 
subjects rested on, the CM endpoint for 2 and 5 sec.,/ 
respectively. / 

In order to render distance cues unreliable 24 ^t^ing 
position combinations for the CM and reproductions 
movements (RM) were used with theforrper being either 15, 
17; 19, 21, 23, or 25 cm. to the left of^he zero point on the 
slide (subject's view). The RM starting position was either +5 
or +15 cm. from the CM starting position. These com- 
binations were randomly assigned to each of the three 
, retention intervals. 

Criterion movement endpoints were assigned to three target 
sectors; short (24-38 cm.), medium (40-54 cm.) and long 
(56-70 cm.) In Increments of 2 cm. Thus, within each target 
sector there occured 8 CM endpoints for a total of 24 trials 
per retention interval. Assignment of these CM endpoints to 
each retention interval was random with the restriction (due 
to the starting position combinations) that the CM and RM be 
a minimum 5 cm. long. This allowed the subject to complete 
each movement i^-the designated right to left manner. 



Design 

The three endpoint duration conditions received 24 trials 
under each of three retention intervals (immediate, 15 sec: 
unfilled and 15 sec. filled). The order of presentation of the 
three retention interval blocks wasxounterbalanced across 
subjects. For analysis purposes, reproduction errors of the 
eight targets within, each target sector were collapsed for 
constant (CE)' and absolute (AE) error inspection* thus 
creating a 3 x 3 x 3 (Groups x. Retention Intervals x Target 
Sectors) analysis of variance. The Groups factor was the only 
between-subject variable. A measure of within-sector con- 
sistency (VE') was obtained within, each target sector. This 
measure was defined as the standard deviation of the 
constant errors within each target sector. 

Results and Discussion 

The meahs and standard deviations of reproduction errors 
for Groups, Retention Intervals and Target Sectors are 
presented in Table I. 
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Table I - Means and Standard Deviations for Groups, Retention Intervals and Target Sectors. 



Main 
effects 




Immediate 
release 


2 sec. 
release 


5 sec. 
release 




CE 


AE 


VE' 


CE 




V c 




AE 




Groups 
























M 


2.13 


4.35 


3.83 


.60 


3.62 


3.42 


.65 


2.95 


2.98 




SD 


3.60 




1 7A 


o.lo 


1.60 . 


1.37 


2.15 


1.07 


1.02 


Retention 






















intervals 






















Immed. 


M 


2.15 


3.94 


3.18 


.31 


3.29 


2.76 


.48 


2.87 


2.51 


15 sec. . 


SD 


3.00 


1.54 


1.07 


3.10 


1.43 


.93 


2.45 


1.05 


.89 


M 


2.10 


3.78 


3.36 


.13 


3.32 


3.21 


.58 


2.82 


2.93 


unfilled 


SD 


2.93 


1.85 


1.23 


2.84* 


1.37 


.93 


2.14 


1.14 


.95 


15 sec. 


M 


2.14 


5.32 


4.96 


1.36 


4.25 






QIC 


3.52 


filled 


SD 


4.70 


3.06 


2.15 


3.55 


1.81 


1.66 


1.86 


1.03 


.98 


Target 






















sectors 






















Short 


M 


2.22 


4.55 


3.99 


.12 


4.23 


3.69 


- .20 


2.93 


3.10 




SD 


4.32 


2.92 


1.52 


3.79 


1.46 


1.18 


2.19 


1.04 


.94 


Medium 


M 


3.26 


4.58 


4.05 


1.26 


3.68 


3.27 


1.34 


3.09 


3.15 




SD 


2.37 


1.85 


1.73 


3.27 


1.70 


1.38 


1.84 


1.19 


1.11 


Long 


M 


.90 


3.91 


3.46 


.42 


2.94 


3.29 


.80 


2.82 


2.71 




SD 


3.54 


2.08 1 


1.93 


2.28 


1.39 


1.53 


2.16 


.99 


.97 



Note Means are given in cm. CE refers to constant error. AE is absolute error, and VE* is within-sector consistency. 



The Groups main effect for AE and VE' is significant. F (2,33) 
= 4.90. p < .05 and 5.27, p < .01» respectively. Tukey'sposf 
hoc lest reveals a definite superiority of the FR condition over 
the IR cdridition for AE and VE' (ps of .05 and .01). however, 
the TR condition is not significantly different from either of 
these groups. For CE^ the Groups main effect is nonsignifi- 
cant. F (2.33) = 2.07. 

The Retention Intervals main effect is also significant for AE 
and VE*. F (2,66) = 15.77 and 5.27. p < .0-1 , respectively, while 
CE Is nonsignificant, F (2,66) = 2.27. Post hoc analysis of AE 
and VE' reveal an identical pattern with no differences 
occurring between the Immediate and 15 sec. unfilled reten- 
tion Interval. Introducing verbal processing activity during the 
15 sec. retention interval results in a significant Increase in AE 
and VE' (p < .01). 

The Target Sectors main effect is significant for AE. VE' and 
CE, F (2,66) = 5.08, 3.73 and 5.74 (p < .05). Post hoc analysis 
reveals that greater positive errors are associated with the 
medium target sector (40-54 cms.). Reproduction of targets 
within the short sector (24-38 cms.) results in greater ab- 
solute and variable error. 

The Groups x Retention Interval interaction is only marginally 
significant for AE and VE', F(4,66) = 2.13 and 2.29. p < .10. A 
test of simple main effects for both dependent measures 
reveals, that the groups differ only in the filled retention 
Interval with the FR condition superior to the IR condition. 
While this finding would suggest that the FR condition is 
being less affected by verbal processing activity than the IR 



condition, the results should be accepted with caution due to 
the marginal significance. Additionally, the Groups x Reten- 
tion interval interaction for CE is nonsignificant. F (4 66) = 
1.00. 

The Retention Intervals x Target Sectors interaction is 
significant for CE only. F (4,132) = 30.84. p < .01. A test of 
simple main effects indicates that the reproduction of target 
sectors is different in each retention interval (p < .01). In the 
immediate and 15 sec. unfilled retention intervals greater 
positive errors are associated with the medium and long 
target sectors. However, a classical range effect ( ELLSON and 
WHEELER, 1947) is suggested In the 15 sec. filled retention 
interval with the short and medium targets being overshot 
while the long targets were undershot. 

EXPERIMENT II 

Method 

Subjects 

Forty-eight right-handed female volunteers were recruited 
from the University of Wisconsin. The subjects were random- 
ly assigned to the three endpoint duration conditions. 

Apparatus 

Identical to Experiment I. 
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Procedures 

The procedures were identical to Experiment I except that in 
the preselected conditions, the^^ubject's CM endpoints were 
selfdefined. The subject was instructed however to disperse 
his movements throughout the entire movement range and 
avoid making a series of similar responses on succeeding 
trials. Any consistent pattern of movements (e.g. short, 
medium, long) was also to be avoided. In the preselected 
conditions, each trial commenced with the instruction for the 
subject to "Grasp the handle *, covertly "Select" and "Move * 
to her desired CM endpoint. The command "Select" was 
given to insure that the subject preset the movement prior to 
initiation. After the appropriate endpoint duration (IR. TR or 
. FR) and retention interval manipulation (immediate. 15 sec. 
unfilled, 15 sec. filled) the subject was instructed to "Grasp 
the handle** and 'Recair the CM endpoint. 

In the constrained mode, the subject's CM endpoints were 
Identical to those she had chosen earlier in the preselected 
mode. The order of constrained trial presentation was also 
analogous to the preselected movement trials. The com- 
mands given were identical to those used in Experiment I. 

In order to render distance cues unreliable 12 starting 
position combinations for the CM and RM were used with the 
former being either 15, 19, 23 cm. to the left of the zero point 
on the slide. As In Experiment 1, the RM starting position was 
either +5 or +15 cm. from the CM starting position. These 
combinations were randomly assigned to each of the three 
retention intervals. The presentation order of the three 
retention intervals was randomized rather than presented in 
blocks (Experiment II) with the restriction that a retention 
interval could not appear more than twice in row. 

Design 

The three endpoint duration conditions received 12 trials 
under each of the three retention intervals (Immediate. 15 
sec. filled). Subjects in each endpoint duration condition 
performed 36 trials under the preselected mode followed by 
36 trials under the constrained mode. For analysis purposes, 
the CM endpoints chosen under the preselected mode were 
categorized into short (15-32.5 cm.), medium (33-50.5 cm.) 
and long (51-68.5 cm.) target sectors. Thus, a3x2x3x3 
(Groups X Modes x Retention Intervals x Target Sectors) 
factorial design was used with the Groups factor as the only 
between subject variable. As in Experiment I. reproduction 
errors within each target sector were collapsed for Inspection 
of CE. AE, and VE'. 



Results and Discussion 

An examination of the . CM dispersions of the three 
preselected conditions was necessary to establish whether 
the groups chose similar movements as a function of target 
sectors and retention intervals. No differences were found (F 
< 1) and allowed for the comparison of reproduction errors. 
The means and standard deviations of reproduction errors 
for groups, modes, retention intervals and target sectors are 
presented in Table II. 
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significantly different from each other at or beyond the .05 
significance level. For CE, a significant Increase in positive 
errors results? when verbal processing activity is introduced 
during tho 15 sec. retention Interval (p < .05). 



Table II - Means and Standerd Deviations for Groups, Ixodes, Retention Intervals and Target Sectors. 



Main 
effects 




Immediate 
release 


2 sec. 
release 


5 sdc. 
release 




vc 


AE 


VE' 


CE 


Mb 


w t 




Ac 


VE' 


Groups 
























M 


.09 


3.18 


3.10 


.03 


2.69 


2.66 


.22 


2.51 


2.44 




SD 


2.50 


1 ST 




d. 1 1 


1.08 


1.16 


1.92 


1.07 


1.11 


Modes 






















Pre 


HI 


.35 


2.90 


3.08 


.05 


2.46 


2.45 


.28 


2.49 




Con 


SD 


1.90 


1.30 


1.61 


1.99 


1.01 


1.05 


1.92 


1.08 


1 ni 

1 .w 1 


M 


- .16 


3.47 


3.14 


.01 


2.93 


2.88 


.15 


2.51 


2.51 




SD 


3.15 


1.76 


1.63 


0 1P 
1 o 


1 .10 


1.26 


1.92 


1.07 


1.15 


Retention / 






















intervals 






















Immed. 


M 


.16 


2.67 


2.48 ' 


.10 


2.25 


2.18 


.18 


2.32 


2.07 


15 sec. 


SD 


2.10 


1.30 


1.14 


1.69 


.81 


1.05 


1.79 


.99 


.87 


M 


- .18 


3.22 


3.06 


- .10 


2.81 


2.62 


- .02 


2.52 


2.54 


unfilled 


SD 


2.50 


1.42 


1.55 


2.36 


1.18 


1.10 


1.88 


1.05 


1.17 


15 sec. 


M 


.31 


3,67 


3.77 


.10 


3.02 


3.19 


.50 


' 2.67 


2.71 


filled 


SD 


3.00 


1.86 


2.16 


2.27 


1.25 


1.32 


2.07 


1.18 


1.32 


Target 






















sectors 






















Short 


M 


- .34 


3.61 


3.33 


- .71 


3.04 


2.92 


- .74 


2.88 


2.84 


Medium 


SD 


3.00 


1.72 


1.66 


2.33 


1.20 


1.36 


2.11 


1.22 


1.47 


M 


.79 


3.12 


3.14 


.68 


2.55 


2.58 


.80 


2.51 . 


2.58 


Long 


SD 


2.40 


1.35 


1.50 


1.97 


.99 


1.02 


1.86 


1.03 


1.01 


M 


- .16 


2.81 


2.85 


.14 


2.49 


2.48 


.60 


2.14 


1.92 




SD 


2.20 


1.51 


1.68 


2.03 


1.06 


1.09 


1.78 


.97 


.86 



The Groups main effect for AE and VE' Is significant, F (2,45) 
= 8.65 and F (2,45) = 8.39, p < .01, respectively. Tukey'sposf 
hoc test Indicates that the IR conditions are significantly 
worse that the TR (p < .05) and the FR conditions (p .01) for 
both AE and VE' measures. For CE, the Groups main effect Is 
nonsignificant, F < 1. 

The Modes main effect is significant for AE and VE', F (1,45) 
= 15.02, p < .01, and F (1,45) = 6.71, p < .05, respectively. A 
clear superiority of the preselected (PRE) over constrained 
(CON) modes Is evident. 

The retention Intervals main effect Is significant for AE, VE' 
and CE, F (2,90) = 23.92, F (2,90) = 35.16, and F (2,90) = 
3.16, p < .01, p < .01, p < .05 respectively. For AE and VE' 
Tukey's test reveals that all three retention Intervals are 



The target sectors main effect Is significant f6r AE, VE', and 
CE, F (2,90) = 11.07, p < .01, F (2,90) = 10.38, p < .01. and^F 
(2,90) = 14.45, p < .01, respectively. For AE, Tukey's test 
Indicates that short targets are more poorly reproduced than 
medium (p < .05) and long targets (p < .01). For VE. short 
and medium targets are reproduced more poorly than long 
targets (p < .01 and p < .05, respectively). For CE, short 
targets evidenced greater undershooting relative to medium 
and long targets. 

Of considerable interest's the groups by modes interaction 
since it might reflect differences in the PRE and CON modes 
relative to the endpoint duration manipulation. The groups by 
modes interaction is significant only for AE, F (2,45) = 3.43, p 
< .05. A simple main effects analysis of the two response 
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modes as a function of the IR. TR. and FR conditions was 
performed. This analysis reveals that PRE-IR reproduction 
error is marginally greater th^n PRE-T.R (P < .10). For the 
constrained mode however. GON-IR is significantly worse 
than both CON-TR and CONtFR (p.< .05) which are not 
different from each other. Examining this interaction further 
reveals a superiority of PRE location o^er CON location at the 
IR and TR conditions. However, at the FR condition, 
reproduction of PRE and CON location is not significantly 
different for AE. The failure of a significant groups by modes 
interaction for VE* suggests that the PRE and CON modes are 
similarly effected by the endpoint duration manipulation. 

The findings for both AE and VE' measures support those In 
Experiment I that constrained movements are affected by the 
endpoint duration manipulation. The lack of a significant 
endpoint duration by modes Interactiori for VE' and a 
marginal superiority of the PRE-TR over PRE-IR for AE 
suggests that, preselected movement Is also affected by the 
endpoint duration manipulation. Since the time at the CM 
endpoint Is assumed to be critical for proprioceptive en- 
coding it appears that the above findings point to the 
imptortance of peripheral information for both constrained 
and preselected location reproduction. 

GENERAL DISCUSSION 

The present experiments sought to examine whether 
reproduction of constrained and preselected movements was 
equally dependent on peripheral information. The main 
variable of interest was the exposure time at the CM endpoint 
which was thought to be crucial for proprioceptive encoding. 
In constrained movement production the blindfolded sub- 
ject's major source of Information regarding the CM endpoint 
arises from the proprioceptive modality. Since these 
movements should be more Input oriented, it was 
hypothesized that endpoint duration should benefit the en- 
coding of proprioceptive information and facilitate reproduc- 
tion accuracy. The AE and VE' results from both Experiment I 
and II clearly support this position. Using the same rationale 
as presented here. DEL REYand LICHEN (1971) failed tto find ' 
an endpoint duration effect for constrained movement 
reproduction. However, endpoint duration in their study 
varied from 2 to 10 sec. and It could be argued that 2 sec. at 
the CM endpoint was sufficient for proprioceptive encoding In 
constrained movements and that further exposure time was 
not influential. This Interpretation Is strengthened in light of 
the AE and VE' results of Experiment II which suggests that 
the crucial interval for proprioceptive encoding is between 0 
and 2 sec. 

In preselected movement production, a corollary discharge 
(TEUBER, 1974; SPERRY, 1950) from motor to sensory 
centers may occur which prepares the latter for the sensory 
consequences of the motor act. As hypothesized by 
STELMACH et a. (In press), this operation may allow for 
better proprioceptive encoding. The prediction In Experiment 
II was that preselected movements, being aided by the 
corollary discharge mechanism, should be more output 
oriented and not benefit from Increased exposure at the CM 
endpoint. However, the significant increase In reproduction 
consistency (reflected by VE') and the marginal Increase In 
reproduction accuracy (reflected by AE) for preselected 
movements as a function of endpoint duration certainly, 
suggests that peripheral Information is also Important for 
preselected movement" reproduction. If corollary discharge 
occurs in preselected movement production It may be that 
some time is still required in order to encode the propriocep- 



tive information. Additional AE data of Experiment II Indicates 
that resting on the CM endpoint of a constrained movement 
for 5 sec. may compensate for the lack of prior response 
organization and augment the memory trace to ^ degree 
comparable to. that of preselected movements. However, 
response consistency (as reflected by VE') of preselected 
movements appear to be superior to constrained regardless 
of the endpoint duration. 

Another interpretation of the data is warranted which incor- 
porates a rehearsal explanation of the endpoint duration 
effect. It might have been that subjects in both preselected 
and constrained conditions rehearsed the terminal location of 
the movement during endpoint duration. This rehearsal 
Interpretation could explain the benefits of endpoint duration 
on' preselected reproduction and would not necessarily 
predict a presentation mode by endpoint duration Interaction. 
The above interpretation would suggest that endpoint dura- 
tion allows for more rehearsal at the endpoint rather than for 
more encoding time in both constrained and preselected, 
movements and thus can explain the benefits of endpoint 
exposure on both response modes. However, it cannot 
explain the superiority of preselected over constrained . 
reproduction at a given endpoint duration since rehearsal 
time Is equal for both response modes. 
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The range effects (RE), thatjs, the tendency to overshoot or 
undershoot a criterion movement, has been the object of 
careful considerations recently in the short-term motor 
memory literature (see, for exarhple: STELMACH, 1974) and 
valuable Information has been gained on this problem. 

For example. It is now a well-documented fact that if a series 
of movement .extents are used, ^mall ones will tend to be 
overshot and large ones will tend to be undershot (PEPPER & 
HERMAN, 1970; TRUMBO, MILONE & NOBLE, 1972; 
WILBERG & GIROUARD, 1975) but more importantly, such 
tendencies will be little affected by the short-term motor 
memory (SIMM) system. In other words, using constant 
errors (CE) as an index of RE, there is little change in CE over 
an unfilled retention interval (ASCOLI & SCHMIDT, 1969: 
BURWITZ. 1972; KEELE & ELLS, 1972; MARTENIUK, 1973; 
SALMELA, 1972) although qontradVctory evidence has been 
reported by PEPPER and HERMAN (1970) and LAABS 
(1973). 

SiBveral factors are known to affect RE. If a motor interpolated 
task Is inserted in a retention interval, then strong. assimila- 
tion effects are found in the direction of the interpolated act 
(PEPPER & HERMAN, 1970; LAABS, 1973) and especially if ' 
the interpolated act is inserted very close to the* reproduction 
phase (PATRICK. 1971 ; STELMACH & WALSH, 1973). The 
memory trate strength of the to-be-reproduced (TBR) move- 
ment has also been found a potent variable. In that a stronger 
trace appears more apt to resist the effect of an interpolated 
act (STELMACH & KELSO, 1975). 

The method used to present the TBR movements represents 
also an important variable. Subject-defined, movements 
appear to produce more undershooting (that is accentuate 
the RE during the reproduction phase) than experimenter- 
defined movements (for example, using a tone or a physical 
stop to indicate the endpoint) (TRUMBO, WHITTAKER, 
NOBLE, J972; TANNIS & WILBERG, 1974). Results provided 
by TRUMBO. MILONE and NOBLE (1972) tend to suggest 
that response execution-mechanisms play a minor role In RE 
tendencies as compared to the response classes themselves. 
Finally, one must remember that the series of movement 
extents, if used as a within ^ S variable, may by itself, 
represent an important sotirce of response biasing 
•(POULTON, 1973, 1974). 

The last three factors (method of presentation of the TBP 
movements, response or movement classes, and set of 
stimuli or TBR movements) seem to indicate that the en- 
coding processes of the TBR movements represent a com- 
mon source of effects. One way of testing such assertion is to 
present the TBR Information In two modalities, at the same 
time, such as In the kinesthetic (K) and visual (V) modalities, 
but varying independently the values or extent of the Informa- 
tion within each modality. The resulting effects, if any, on CE 
at recall may thus say something about the relative rdles of 
the K and V codes on the RE observed. 
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In a recent experiment (WILBERG & GIROUARD, 1975), we 
found that RE for movement Information can be substantially 
altered by V information provided at the same time as the 
TBR movements. We used three types of K;V ratios: 2:1, 
1 : 1 , and 1 : 2 in presenting the information to S such that V 
extents appeared half as long, equal to, or twice as long as 
the K extents. Ss reproduced either in the K or in the K + V 
modality. In K reproduction, K information was assimilated 
toward V information while In V + K reproduction, RE was 
much as normal. However, since K:V ratios were used as a 
main factor in a completely crossed design, it implied that 
some V extents were used for which there were no equivalent 
K extents. Perhaps the results obtained were partly due to the 
fact that V information was over-emphasized. 

The purpose of this experiment was therefore to try to 
. replicate the findings of the previous experiment but using 
this time an equal pairing of K and V extents. The purpose of 
using K — V disparity was to determine whether the RE found 
was mostly determined by V or K information and thus 
provide an insight into the locus of the RE. 

METHOD 

Apparatus and tasV-^,^^ 

The apparatus consisted or'a-4.0 by 98 cm. wooden ruler, 
used as a track, mounted on a wooden frame. A metal cursor, 
with a small knob 3.5 cm. high and .75 cm. in diameter, was 
used to fit metal edges on each side of the track and was 
employed by the Ss for making simple linear movements. The 
cursor was hooked up to a 10-turn potentiometer whose 
output, after being passed through a voltage divider/amplifier 
box, was fed into an oscilloscope (Statham, model 700-170). 
Therefore, when an S moved the cursor, he could see the 
spot (1.6 mm. diameter) on the scope moving In the same 
direction according to one out of five possible K:V ratios: 

'4:1,2:1,1:1,1:2, and 1 :4. For example, when a ratio of 1 : 1 
was used, the spot was moving the same length as that of the 
cursor ; while a ratio of 1 : 2 meant that the spot moved twice 
as far as the actual physical movement executed by the Ss. 

. The scope used had a screen 35.5 cm. wide by 28 cm. high 
and was situated about 1.2 meters in front of S,"at eye level. 

The S sat confortably In front of,the apparatus and moved the 
cursor horizontally from his left to right, all Ss being right- 
handed. The range used on the ruler was 35.5 cm., that is, any 
movement used took place within that range. 

Subjects and design 

The Ss were 8 undergraduate students (4 males and 4 
females, X = 19.63 y.a.. SD = 2.33) Who volunteered for this 
experiment. Each S received all treatment conditions (36) in'a 
3x3x2x2 completely crossed factorial design with 
repeated measures on all factors. Each treatment condition 
was replicated 3 times by every S. 
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The first factor consisted of three levels of V information : 
short (3.5 cm.), medium (7:0). and long (14.0 cm.). The 
second factor had three levels of K information : short (3.5)» 
medium (7.0). and long (14.0 cm.). The last two factors, with 
two levels each, were: reproduction modality (K + V or K) 
and retention interval (0 or 15 sec). Thus, as an example, if a 
given treatment condition irivolved a movement extent of 14 
cm. associated with the spot moving only a distance of 3.5 
cm., then a ratio' of 4:1 was being used. However, as said 
before, K : V ratios were not treated as a factor since all the 
necessary information was already contained in the first two 
factors of the design. 

Procedure 

Ss were tested in an isolated room where only the ex- 
perimenter (E) and the S were present. On each trial. S had to 
-reproduce the distance moved during the execution of the 
criterion movement, location information being made un- 
reliable by changing the starting location during the 
reproduction phase. All criterion distances were presented in 
K + V modalities. In the case of the reproduced distances in 
the K modality, the oscilloscope was simply turned off. Ss did 
not know in advance (i.e., until the scope was effectively 
turned off) whether the reproduction modality was going to 
be K + V or K. When it was in the K + V modality, the same 
type of relationship between K and V existed, as the one used 
during the execution of.the criterion movement. A blackout 
cloth extended from a frame above the apparatus to cover Ss 
shoulders, completely eliminating any visual cues as to the 
position of his arm, hand, or of the cursor while permitting a 
clear view of the scope. Ss were not explained the 
mechanism of the apparatus (i.e.. the values of the K:V 
ratios) until the completion of all test sessions. Instruction 
emphasized the reproductions of the distances moved by the 
hand (K information) but at no time were Ss allowed to close 
their eyes or move their eyes away from the scope during a 
trial in order to avoid the somewhat confounding effect of 
K : V disparity. 

The general procedure involved presenting S wittj a criterion 
movement by having him move the rirsor^ until he hit a. 
physical stop. S held this position for i4bout'2 sec. E then 
activated the clock (in the case of the 15 sec. retention 
Interval) and repositioned the cursor to a different starting 
point, S's hapd always staying on the cursor. Immediately or 
after the conjipletion of the 15 sec. retention interval, E gave 
the command to reproduce. Errors in reproduction were then 
recorded to jthe nearest mm. During the unfilled retention 
interval, Ss vj^ere asked to concentrate on the distance just 
moved. For each trial V extent, K extent, and reproduction 
modality were randomly selected. Concerning the retention 
interval, half tjhe Ss went through all the immediate reproduc- 
tion trials first, followed by the 15 sec. trials while the other 
half (each g^oup having an equal number of males and 
females) hadjthe opposite sequence.^ 



Analysis of error scores 

Constant error (CE) or mean algebric error, variable error 
(VE), the standard ;:deviation of the algebric error, and 
average variation errors (AV), the SD of the mean absolute 
error, were each submitted to a separate analysis of variance 
(ANOVA). 

Results 

Concerning CE, only the K extent main effect was significant, 
F (2,14) = 39.02, p < .01, and results appear in Table I. This 
is the basic RE generally observed which indicates that a 
short K extent is overshot while a long one is undershot 
(PEPPER & HERMAN, 1970; TRUMBO, MILONE & NOBLE. 
19~^: WILBERG & GIROUARD. 1975). We will use through 
the 3mainder of this paper, these response set data as a 
base line for the discussion. 



Table 1 - Mean constant, variable, 


and average 


variation 


error as a function of kinesthetic extents (in cm.)' 




Kinesthetic extents 






Short 


Medium 


Long 


Constant error 


1.09 


0.45 


-2.03 


Variable error 


1.17 


1.33 


2.48 


Average variation 


0.95 


0.99 


1.96 



1. In addition to the extents reported here (i.e.. 3.5 - 7.0 - 14.0 cm.), 
two Other sets of. V and K extents (2.5. 5.0, and 10.0 and 4.5, 9.0. 
18.0 cm.) were also used, in a random fashion, with all Ss but Only 
the first set was analyzed. 
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No other main effects were significant. The K extent by 
reproduction modality interaction was significant F (2,14) = 
9.00, p < .01, (see Figure 1) and shows the RE is more 
pronounced in the K thanjn the K + V reproduction modality. 
Finally, the three-factor interaction involving V extent, K 
extent, and reproduction modality was significant, F (2,14) = 
9.14, p < .01. No other Interactions reached the level of 
significance. 



Figure 1 - Interaction between reproduction modality and criterion movement lengths to be reproduced. 




Concerning VE and AV. only one main effect was significant 
in both analyses and this is again K extent, F (2^A) = 24.44. p 
< .01 for VE. and F (2.14) = 15.02. p < .01 for AV. Results are 
illustrated also in Table I. No other main effects nor interac- 
tions were significant concerning VE and AV. 

The significant three-factor interaction involving K. V, and 
reproduction modality indicated that in fact those three 
factors are interrelated in a complex manner. However, unlike 
the previous experiment (WILBERG & GIROUARD. 1975). the 
present interaction was hard to interpret and no particular 
trend was immediately apparent; 

\n order tcget a clearer picture, we reanalyzed the data 
concerning CE. In the V + K reproduction modality, data were 
computed using, this time, the visual dimension ai; the basis 
for measurement. For example, if an S had a movement of 7 
cm. with a V information of 3.5 cm. and his reproduction 
score was 8 cm. (indicating a CE of + 1 .00 cm. on the K side), 
it was divided by 2 such that his reproduction score became 4 
cm. (thus, indicating a CE of + 0.5 6m. on the V side). As 



before then the first factor of interest was again V extent, 
(hereafter called primary information) and the second factor 
was K extent, hereafter cp.lled secondary information. 

In the K reproduction modality, scores were- not 
retransformed but simply reordered such that the first factor, 
or primary information, was K and the second factor, pr 
secondary information, was V. In summary, when we say that 
the first factor {or primary information) had 3 levels, (i.e., 
short, medium, long), it implies that the dimension Is V in the 
case of K + V reproduction modality and K in the case of K 
modality. 

The ANOVA revealed that both the primary extent, F (2,14) = 
15.85 p < .01, and the secondary extent F (2,14) = 4.05 p < 
.05, were significant. In addition, both two-factor interactions, 
namely the primary extent by reproduction modality interac- 
tion, F (2,14) = 26.60 p < .01, and the secondary extent by 
reproduction modality interaction, F (2.14) = 12.44, p < .01, 
were significant. Both interactions are illustrated in Figure 2 
and 3 respectively. No other main effects or interactions 
were significant. 



Figure 2 - Interaction between reproduction modality and primary criterion lengths to be reproduced. Primary criterion 
lengths are measured on the visual dimension in the case of the visual + kinesthetic modality and on the kinesthetic 
dimension in the case of the kinesthetic modality. 
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Figure 3 « Interaction between reproduction modality and secondary criterion lengths to be reproducecJ. Secondary criterion 
lengths are mewured on the kinesthetic dimension In the case of the visual + kinesthetic modality and on the visual 
dimension In the case of the kinesthetic modality. 
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DISCUSSION 

Taken together, results of the present study agree fairly well 
with those of the previous study (WILBERG & GIROUARD. 
1975), showing a strong effect of the V code on the RE. In 
addition, the effect seems to resist memory effects since 
there was no decay, especially in the case of VE, as a function 
of the 15 sec. retention Interval. 

l4'o 
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That the RE depends on the reproduction modality is il- 
lustrated by the fact that it is much more pronounced in the K 
than in the K + V modality (see both Figures 1 and 2) and this 
would be in iagreement with results reported by STELMACH 
and KELSO (1975). In Figure 2'for example, when V is the 

■ primary dimension in the K + V reproduction modality, then 
RE is almost non-existent while normal and accentuated RE is 
found when K is the primary dimension in the K modality. A 
rushed conclusion would be that most RE occurs due to K. 
This, however, may not be the case. Consider the secondary 

..information by reproduction modality interaction (Figure 3). 

In the K + V reproduction modality, we found again the 
normal RE. When K is short as a secondary dimension, then V 
information is overshot and when K is long, then V is 
undershot. This should not come as a surprise, however, 
since instruction emphasized K information. What is sur- 
prising, however, is the fact that in the K reproduction 
modality, the pattern is simply reversed : where V was short at 
the time of presentation, then K information is undershot at 
recall and when V was long. K is overshot. Consistent with 
previous findings (WILBERG & GIROUARO. 1975). RE can be 
reversed by an assimilation process with V information. 

Results would be in agreement with KLEIN and POSNER 
(1974) who found that the mere presence oi V information 
disrupts the acquisition of K information and it does not 
depend at all on whether or not Ss will have to pay attention to 
V information. Vision seems to dominate K at the level of 
central attention and it seems that when V and K provide 
conflicting information, performance might be mainly under V 
control (e.g.. KLEIN & POSNER. 1974. p. 406). 

The present study would also be in agreement with results 
reported by ANMETT (1970) who found that when amplified V 
information is removed (i.e.. when Ss have to reproduce in 
the K modality only after being presented with K-V informa- 
tion with approximately a ratio of 1:2). performance is 
marked by gross overshooting, which represents what 
happened in the present study when V was long. 

An interesting question with the present results ij to ask 
whether Ss stored V. K, or both codes for the purpose of 
recalling the information after the retention interval. One 
possibility might have been that a K code only was stored and 
that V information had its full assimilation effect during the 
reproduction phase by a sort of reconstruction process using 
visual imagery for instance. Another possibility might have 
been that information was stored directly by using V codes. 

The first possibility can be discounted, we believe, on the 
. grounds that if such had been the case, then we would have 
observed a significant memory effect, at least in the case of K 
reproduction and using VE as an index. K-distance informa- 
tion is generally affected by an unfilled retention interval 
(POSNER. 1967; LAABS, 1973). Since we found no memory 
effect, especially in terms of VE and AV, and since V codes 
have been found stable over time (e.g.. POSNER. 1967). we 
have a basis for infering that a V code was at least stored. 

We cannot imply, of course, that a K code was not stored or 
used by Ss. It was either a V code or both V and K codes and 
since we found normal RE for K information in the K + V 
modality, the possibility that a K code was stored or used in 
conjunction with a V code remains. 
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It seems, therefore, pertinent to conclude that RE can. to a 
large extent, be affected by encoding processes. STELMACH 
(1974) has argued that the biasing effect in STMM was 
peripheral. However, based upon the present results, and 
based also on the fact that RE is dependent on whether the 
TBR movement is subject-defined or experimenter-defined 
(TRUMBO, WHITTAKER & NOBLE. 1972; TANNIS & 
WILBERG, 1974), the conclusion seems warranted that an 
important source of RE has a central, encoding-related locus. 
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La prise de decision reflate un comportement s6lectlf, ou un 
• choix est jmpljqu6. Elle est issue de Tanalyse de I'intormation 
et par le fait mfime, depend des informations capt6es et de la - 
quality de Taiialyse de ces informations, Ainsi, les facteurs 
Influenpant tout le processus d'analyse de I'information ont 
un effet sur ia prise de decision. 

Certaines variables influencent le processus de prise de 
decision et MILLER (1962) en identifie plusieurs dans une 
figure type. 



Figure 1 - Variables influenpant la ddcisicTn *. 
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• Tlr6de Miller. 1962. 
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De ces variables, quelques-unes sont pour nous d'une 
importance capitale dans leurs implicatirns et corollaires: 

1. La complexity du stimulus. La complexit6 du stimulus 
modlfle grandement I'analyse de I'information et la d6ci- 
sion qui en d^coule. 

2,, Les categories de r6p6nses, Les categories de r^ponses 
possibles sont d^terminantes puisque nous ne pouvons 
choisir une r^ponse qui n'est pas dans notre repertoire. 

3. La capacity du sujet, Le sujet aura d'autant plus de 
reticences ^ choisir une r^ponse qu'il n'est pas efficace au 
niveau de la realisation de cette reponse. 

4. Le d6sir' d'efficacit6 ou de r6ussite, Le^ sujet recherchant 
I'efficacite maximale devant une .situation devra peser les 
consequences de ^chacune des possibilites. avant d'en 
choisir une. »La selection d'une reponse peut dependre, 
en grande partie, de la connaissance permettant la con- 
ceptualisation de Tissue et du resultat de cette reponse 
dans le contexte d'une situation particuliere» (MILLER, 
1962). . 

Un autre aspect de ce parametre est represente par 
revaluation subjective de la probabilite du succes d'une ~ 
reponse dans la realisation d'une tdche. Ces aspects sont 
directement dependants de I'experience du sujet dans la ' 
tache qu'il doit accomplir. 

5. Les issues possibles, les priorit6s du sujet, Chaque tache 
peut comporter plusieurs issues possibles, mais le choix 
de la reponse dependra directement des priorites que le 
sujet s'est fixees. 

(I existe d'autres approches pour I'etude de la prise de 
decisiohs complexes (EDWARDS, 1965; PITZ, 1968-69; 
BROADBENT. 1971). Elles consistent essentiellement dans 
reiaboratlon de modules de recherche d'information bases 
sur les parametres influenpant {'analyse. Les trois principaux 
modeies sont: 

a) lesaccumulateursavecunememoireparfaite; 

b) les accumulateurs avec une memoire defectueuse. et 

c) ' les criteres comparatifs: le modele « random walk». 

(BROADBENT, 1971). 

A ce niveau, plusieurs chercheurs ont tente d'etablir pour 
I'homme des strategies optimales quant au nombre d'infor- 
mations qu'il preieve. 

EDWARDS et SLOVIC (1965) ont trouve que les humains sont 
capables de determiner des strategies optimales pour mini- 
miser le cout d'une reponse, par un preievement d'informa- 
tions " utiles », i.e. par le maintien d'un ratio rendementycoOt 
eieve. Par contre, PRUITT (1961) montre que si le sujet fait 
une mauvaise prediction avant la presentation, il aura besoin 
de beaucoup plus d'informations que le niveau optimal 
habituel. Selon PITZ (1968), le sujet, k partir de la description 
d'une t§che, emet des previsions sur le moment ou une 
decision devrait etre prise. Les performances subsequentes 
sont, en partie, -dependantes de ces previsions. r' o 



Des maintenant, nous pouvons done realiser la complexite. 
des processus impllques dans la prise de decision, al'nsi que^ 
les nombreuses questions pouvant etre soulevees k ce 
pVopos. Dans le contexte sportif, les variables influengant la 
prise d'information et la prise de decision sont pratiquement' 
inconnues*, pourtant ces^ processus sont d'une importance 
capitale. 

En performance motrice, nui ne peut echapper k la probie- 
matique de la prise d'information visuelle, celle-ci etant la 
Pierre ..d'angle de toute activite perceptivo-motrice (BARD, 
1973; FLEURY, 1973). Partout ou la reponse 'motrice est 
instantanee et fonction de la prospection visuelle, ii devient 
primordial de preciser les strategies d'investigation visuelle 
optimales, permettant la facilitation de la prise d'information. 

Le but de cette etude, ^ multiples facettes, est done d'identi- 
fier et d'analyser les repdres informatifs necessaires k unh 
reponse adequate, k i'aide de^ certains parametres de la 
prospection visijelle. ^ 

Nous traiterons de trois (3) probiemesparticullers : 

a) de I'effet de la complexite de la situation sur. la prise de 
. decision; 

b) de I'influence du contexte sur la prise de decision ; 

c) de la densite et de la localisation des fixations en fonction 
du contexte (avecou sans alternative), du type de solution 
(premier or^re: impliquant le joueur seulement; deu- 
xieme ordre : impliquant \e joueur et ses partenaires) et du 
niveau d'experience du sujet (expert ou non-expert). 

L'exploration oculo-motrice a deux (2) fonctions principales : 

a) recueillir les informations et 

b) etablir des relations entre ces informations, 

pour resoudre adequatement le probleme propose. ' 

Les. parametres utilises dans I'etude de la prospection 
visuelle sont, entre autres: 

a) les durees et le nombre de fixations oculaires ; 

b) la localisation de ces fixations. 

La duree et le nombre des fixations 
oculaires 

Dans la plupart des tdches de prospection oculaire, un 
observateur fixe environ trois (3) fois par seconde. Toutefois, 
des etudes ont montre que les durees de fixation sont 
dependantes des exigences de la tache ainsi que du niveau 
d'entrainement des operateurs-sujets. SCHOONARD et ai 
(1973) enregistrent les mouvements oculaires d'inspecteurs 
entralnes qui recherchent des defectuosites dans des circuits 
integres de petites dimensions. Apres un entrainement de 
quelques mois, la dure'e moyenne des'fixations est de 200 
millisecondes, tempS tr6s proche du minimum de temps de 
fixation de I'ceil. Les fixations les plus longues semblent 
porter sur les parties les plus difficiles k evaluer. Les resultats 
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."^ obtenus avec des observateurs moins bien entrain^s r6v6lent 
des dur^es de fixation plus longues. Lors de comparaisons 
entre des joueurs de basketball experts et non-experts. 
BARD et CARRI&RE (1975) notent que le nombre et la dur6e 
moyenne de fixation dimlnuent significativement avec la 

' . pratique et rexp6rience. Les r6sultats de WHITE et FORD 
. (1960). enregistrds l6rsque;(jes op^rateurs recherchent un 
point sur un dcran'de radar. r6v6lent.des dur^es de fixation 
de 300;Tnillisecondes. i ' 

Dans cfbs tdches.ou les sujets cherchent un 6l6ment parmi 
plusieuf^a'dur^e de fixation sur un 6l6ment est determin^e 
syst^matiquement par la relation entre les caracteristiques 
de .r^l^ment et les caracteristiques de la cible recherch^e. 

GpULp et SCHAFFER (1965) ont trouv6 ique la dur6e,et le 
'ndmbre de fixations varient significativement en fonction de 
la complexity de la tdche. 

En r6sum6 les dur^es de fixations sont influencees par 

• les exigences sp6ciflques d'une tSche donnee. 

• rexp6rience des'sujets et 

• la complexity de la tdche. 

La localisation dei points de fixation 

La zone privil^gi^e par I'observateur. lors d une presentation, 
est influeric^e par au moins trois (3) facteurs: 

les exigences sp^cifiques de la tache ; 

* • Tin formation que le sujet possede en rapport avec la tache 
et ' 

• Texp^rlence du sujet. 

WHITE et FORD (1960) ont d^montr^ que. dans une tdche de 
vigilance sur radar, la plupartdes fixations apparaissentd mi- 
chemin sur la ligne deVecherche du radar, plutdt qu au milieu 
de la presentation visuelle. Le centre et les limites extremes 
de la presentation sbnt n6glig6s. MOURANT et ROCKWELL 
(1972) ont montr^^qu'en conduite automobile, selon les 
tliches propos^es (conduite en ville ou sur autoroute). les 
points de fixation va'rient de fagon significative. 

. .Le deuxi^me facteur influengant la localisation des fixations 
est information donnee au sujet sur la tache. Dans une de 

" ses experiences. WILLIAMS (1967) pr^sente des diapositives 
contenant 100 formes g6om6triques. Ces 6l6ments varient en 
forme, couleur et .taille. Chaque 6l6ment contient deux {2y 
chiffres en son centre. Lorsque le sujet ne connait pr^at . ele- 
ment que le num^ro de la cible. ses fixations oculaire^ se 
r6partissent presqu'6galement, sur toute la presentation. 
Lorsque le sujet connait en pius la couleur de I'^l^ment 
critique, on note des fixations oculaires s^lectives sur les 
elements de cette couleur. Toutefois, une connaissance sur la 
forme ou la tallle de I'objet ne produit pas autant de 
selectivity au niveau des fixations sur les elements de m^me 
forme ou de mSme tdille. Lorsque le sujet connait la couleur. 
la forme et/ou la dimension de la cible. il fixe les efSments 
surtout d'apr^s les couleurs. II semble que certaines couleurs 
ressortent plus que la forme de I'arriere-fond d'une presenta- 
tion. Cecl peut s'expliquer par le rdle de la viision peripheri- 
que determinant la prochaine fixation, la sensibilite au niveau 

, de ia reconnaissance de la couleur ne decroissant pas autant 
en peripherie que Tacuite de la forme. 

verifiant le rdle de I'information prealable sur la prospe-ction 
visuelle, YARBUS (1967) trouve que les sujets varient la 
localisation de leurs fixations en fonction des instructions 
repues. Pour cetiie experience, avant chaque presentation. 
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I'experimentateur informe le sujetdu type de questions qui tui 
seront posees apres la presentation du stimulus. Cet auteur 
trouve que les patrons de fixations, changent en terme de. 
localisation et de sequence selon les directives. Les sujets 
concentrent leurs fixations sur les zones pouvant leur per- 
mettre c^e repondre aux questions. 

L'experience des sujets, troisieme facteur pouvant influencer 
la localisation des fixations, fut traite par GOULD et 
SCHAFFER (1965). Ces auteurs rapportent que les sujets, 
ayant participe intensivement d des experiences tachistosco- 
piques, ont 50% moins de fixations que les sujets n'ayant 
jamais eu cette experience. 

Les differences indlviduelles ressortent principalement de 
retude de SCHOONARD etaL (1973). Cette etude est realisee 
avec des inspecteurs entraines d detecter des defectuosites 
dans des circuits eiectroniques.^ 

Comparant la prospection de radioJogistes et d'etudiants en 
medecine et d'internes. KUNDELL (1 972) trouve des strategies 
de recherche differentes entre les groupes. Le patron de 
prospection semble dependre des connaissances theoriques 
plutdt que d'un entramement formel. 

Dans une etude ulterieure. KUNDELL (1974) rapporte que les 
radiologistes et les profanes ne fixent qu'une portion selec- 
tive de I'image. Les fixations, tout en etant differentes pour les 
deux groupes. refietent les priorites des sujets. II existe une 
forte correlation entre les regions decretees importantes par 
les sujets et la localisation de leurs fixations. Les sujets 
regardent les regions susceptibles de contenir le plus d'infor- 
mations. comme I'ont demontr6 MACKWORTH et MORANDI 
(1967) et ANTES (1973). mais selon leur experience propreet 
.rutilisation qu'ils comptent faire de ces informations. 

L'influence de l'experience est aussi mise en lun;|iere par 
MOURANT et ROCKWELL (1972) alors qu'ils trouvent des 
differences significatives entre les automobilistes experimen- 
tes et les debutants qui suivent des cours de conduite. Ces 
derniers concentrent leurs fixations dans des regions plus 
reduites d mesiire qu'ils prennent de l'experience. lis regar- 
dent plus en avant et d droite que les experimentes et 
regardent leur retroviseur moins souvent. 

EXPERIENCE I 

Dans une premiere etude sur la prise d'information et de 
decision dans des situations-probiemes ne contenant qu'une 
seule solution. BARD et CARRIERE (1975) ont demontre que 
des sujets experimentes sont plus rapides (accumulent 
moins de fixations) que des sujets non-experimentes. pour la 
solution des memes probiemes. 

Neanmoins. dans la realite sportive. I'athiete est plus souvent 
confronte avec des probiemes d solutions multiples, il fait le 
plus^ouvent face d plusieurs alternatives. Le but de la 
premiere experience de cette serie est de verifier si les 
resultats obtenus precedemment se renouvellent ou se 
modifient danis.des situations plus complexes, pour des 
sujets experimentes aussi bien que non-experimentes. 

Protocole experimental ^ 

Sulets 

Trente (30) sujets de sexe masculin particlpent a la premiere 
experience. L'age moyen du groupe est de 21.3 ans. Quinze 
d'entre eux sont fortement impllques dans I'activite sportive 
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falsant robjet de notre 6tude (de 3 S 7 ans de competition 
intercoll6giale et interuniversltaire en basket). Les 15 autres 
ont.peu d'exp6rjence en basketball (connaissance th6orique 
et pratique Ilmlt6es, contr6l6es lors d'une entrevue avec le 
sujet et durant la p6rlode de familiarisation). 

TSche 

Une s6ne de 74 diaposltives est pr6sent6e au sujet. Chacune 
des diapositlves lllustre, sous forme de schema, une situation 
typlque au basketball. L'ordre de presentation des 
diapositives est 6tabll al6atolrement pour chaque sujet. Des 
directives standardis6es sont lues indivlduellement au sujet. 
- Un signal pr6paratoire est donn6 avant chaque essai (2 
secondes avant la presentation de la diapositive). A I'appari- 
tlon d'un stimulus le sujet doit donner jyierbalement. le plus 
rapidement et pr6cis6ment possible, la r6ponse choisie. La 
diapositive disparait et le chronomdtre 6lectronique s'arrete 
dds que le sujet verbalise sa r6ponse. Pour chaque situation 
les r^ponses possibles sont: 

a) lancer au panier ; 

b) dribbler; 

c) passer d un partenaire d6marqu6 et sp6cifique ; 

d) s'en tenir au statu quo, aucune action n'6tant possible. 

L*exp6rimentation est pr6c6d6e d'une p6riode de familiarisa- 
tion de 74 essais. Une mise au point de I'appareillage est faito 
ap>6s chaque s6rie de cinq (5) eissals. L'exp6rfmentation se 
fait en deux sessions entre lesquelles le sujet prend une 
heure de repos. 

Appareillage etmat6nei 

Les mouvements oculaires des sujets sont enregistr6s au 
moyen d'un NAC Eye Mark Recorder, d'Instrumentation 
Corporation. Get appareil utilise la technique de r^texion 
corn6enne. On filme : 

a) la scdne telle que vue par le sujet ; 

b) un V lumineux qui se superpose 6 la sc6ne et dont la 
localisation correspond d la region fix6e par le sujet 
(precis d ± deux degr^s d'angle visuel), 

Les diapositivps sont pr6sent6es sur un 6cran k projection 
arri^re. Les projecteur, tachistoscope, d6tecteur de vibra- 
tions vocales et chronom6tre 6lectronique sont rell6s k un 
enregistreur d quatre (4) canaux. 

ScMme experimental 

Cette 6tude comprend trols (3) variables ind6pendantes: 

1) la complexity de la tdche; 

2) le niveau d'exp^rience des sujets ; 

3) le type de solution contenue dans la presentation. 



• La complexity est d6finie op6rationnellement, comme le 
nombre d'inputs cod6s possibles, i.e. le nombre de messa- 
ges possibles dans I'ensemble du stimulus. Trols (3) 
niveaux de complexity sont identifies: 

a) un niveau ou une solution possible est contenue dans la 
presentation ; 

b) un niveau ou la presentation contient deux solutions 
possibles; 

c) un niveau ou il y a trols sofutions possibles. 

• Uexp6rience des sujets. Cette variable comprend deux 
niveaux: 

a) le sujet fortement Implique dans I'actlvite (de 3^ 7 ans 
d'experience) et 

b) le sujet profane en la matlere (celui qui n'a aucune 
experience de competition representative, mais qui 
connaTt I'actlvite). 

• Le type de solution contenue dans la presentation. Cette 
variable comprend elle aussi deux niveaux: 

a) une solution de type 1, n'impliquant que le porteur de 
balle (dribble, lancer) ; 

b) une solution de type 2, impliquant d'autres joueurs que 
ie porteur de balle (passe). 

Deux (2) variables dependantes sont identifiees: 

1. letempsde decision total; 

2. le nombre de fixations oculaires. 

Rteultats 

Le tableau I presente les moyennes pour le temps de 
decision et le nombre de fixations obtenues dans I'expe- 
rience I. 
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Tableau I Tempt de ddcision et nombre de fixations (moyennet) obtenus dans I'exp6rience I. 







Complexity 1 


Complexity 2 


Complexity 3 




Experts 


T.D. = .842 


T.D. = .823 


T.D. = .795 


Soiution 




N.R = 3.892 


N.F. = 3.544 


N.F. = 3.265 


de type 1 


Non-experts 


T.D. = 1.298 


T.D. = 1.047 


T.D. = .928 






N.F. = 5.758 


N.F. = 4.364 


N.F. = 3.846 




Experts 


T.D. = 1.038 


T.D. = .800 


T.D. = .771 


Soiution 




N.F. = 4.771 


N.F. = 3.517 


N.F. = 3.224 


de type II 


Non-experts 


T.D. = 1.424 


T.D. = 1.118 


T.D. = 1.081 






N.F. = 6.309 


N.F. = 4.821 


N.F. = 4.521 



L'obtentlon d'une corr6latlon de .79 entre le temps de 
decision et le nombre de fixations nous permet de ne retenir 
que le nombre de fixations pour le reste des analyses. 

Une analyse de variance d trois (3) dimensions sur le nombre 
'de fixations r^v^le une difference significative entre les trois 
(3) niveaux de complexity, F (1,2218) = 120.985, p < .001 : 
entre les deux niveaux d'expyhence, F (1,2218) = 18.173, 
p < .001 ; entre les deux niveaux de type de solution, 
F (1.2218) = 18.173, p < .001. La figure 2 fait ressortir: 

— que les sujets experts ont moins de fixations que les sujets 
non-experts ; 

— que le type de solution prysentye affecte la prise de 
dyclslon (plus petit nombre de fixations pour les solutions 
n'Impliquant que le porteur de balle); i 

— que I'augmentation du nombre de choix facilite la prise de 
dycision. 
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Figure 2 - Nombre de fixations (moyenne) en fonction du 
type de solution, du niveau d'exp6rience et du 
niveau de complexity. 




A...-.-* A Experts, solution 

de type I 
A " A Experts, solution 

de type II 
O* *0 Non-experts, solution 

de type I 

O " O Non-experts, solution 

de type II 



± 



2 

Complexity 
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Ayant 6tabli rinfluence de la complexity de la solution sur la 
prise d'information et de d^crsion, nous avons planifi^ une 
deuxi6me experience ou lessmftmes sltuatlons-probl^mes (A 
solution unique) sont pr^sent^es dans deux contextes diff^- 
rents. Dans le premier contexte, sans alternative (CSA), le 
sujet est inform^ que toutes les situations probldmes sont d 
solution unique; dans le deuxi^me contexte, avec alternati- 
ves (CAA), les situations-probl^mes peuvent presenter 1, 2 
ou 3 solutions et le sujet en est aussi inform^. Seules les 
situations d solution unique furent analys^es dans la pr^sente 
experience. 

Protocole experimental 

Sujets 

60 sujets, de sexe masculin, particioent e la deuxieme 
experience. 30 d'entre eux font aussi partie de I'experience I . 
(CAS). Le tableau ^1 illustre la repartition des sujets. 



Tableau II - Repartition des sujets dans les diff erents groupes experlmentaux. 





CONTEXTE 


CONTEXTE 




SANS ALtERNATIVE 


AVEC ALTERNATIVES 




DANS LA SOLUTION 


DANS LA SOLUTION 


Experts 


15 


15 


Non-experts 


15 


15 



Les 30 nouveaux sujets (CSA) furent seiectionnes selon les 
m§mes criteres que pour I'experience I. 

Tiche 

Pour le groupe CAS, voir experience I. Pour le groupe CSS, 
une serie d^ 42 diaposltives est presentee au sujet, illustrant, 
comme dans Texpehence I, des situations typiques d'attaque 
au basketball. Le protocole et Tappareillage utilises sont les 
m§mes que dans Texperience I. 

Schdme exp6rimental 

Dans cette experience, deux variables ihdependantes sont 
introduites : 

• le contexte (CSA, CAA) ; 

• Tarrangement spatial (dispositif 1 et 2), defini en lermes de 
proximite ou d'eioignement d^eiements specifiques (joueur 
de centre et atlier gauche) par rapport au porteur de balle 
et au panler. 



155 



Mouvement. Actes du 7* symposium en apprentissage psycho-moteur et psychologie du sport. Octobre 1975. 



169 



R68ultat8 



Le tableau III pr6sente les moyennes pour le temps de 
decision et le nombre de fixations obtenues dans rexp6- 
rlence II. 



Tableau III > " 


rempt de decision et nombre de fixations (moyennes) obtenus dans I'exp^rlence II. 






r 


Contexte 
sans alternative 


Contexte 
avec alternatives 






Dispositif 
1 


Dispositif 
2 


Dispositif 
1 


Dispositif 
2 


Solution 
de type 1 


Experts 


T.D. = 0.878 
N.F. = 2.73 


T.D. = 0.905 
N.F. = 3.03 


T.D. = 0.870 
N.F. = 4.15 


T-D. = 0.816 
N.F. = 3.65 


Non-experts 


T.D. = 1.176 
N.F. = 4.63 


T.D. = 1.100 
N.F. =3.60 


T.D. = 1.27 
N.F. = 5.27 


T.D. = 1.329 
N.F. = 6.24 


Solution 
de type II 


Experts 


T.D. = 1.026 
N.F. = 3.89 


T.D. = 0.943 
N.F. = 3.58 


T.D. = 1.008 
N.F. = 4.70 


T.D. = 1.068 
N.F. = 4.84 


Non-experts 


T.D. = 1.280 
N.F. = 5.36 


T.D. = 1.289 
N.F. = 5.43 


T.D. = 1.321 
N.F. = 5.85 


T.D. -1.528 
N.F. = 6.76 



Une analyse de variance multivari6e, d quatre (4) dimensions, 
sur le temps de d6cision et le nombre de fixations, d6montre 
une diff6rence significative pour 3 d*es 4 facteurs: 

1. les deux contextes, F (2,822) = 31.409, p < .001 ; 

2. les deux niveauxd'exp6rlence,F (2,822) =66.923. p<. 001 ; 

3^ les deux niveaux de type de solution, F (2.822) = 13.735, 
p<.001. 

La figure 3 fait ressortir d'abord que le ccntexte sans 
alternative favorise la rapidity de ri6cision des sujetc; et r6duit 
leur nombre de fixations. De plus, \k conte;cte affecte davan- 
tage les sujets profanes que les sujets experts. Ce r6sultat 
pourralt s'expliquer par une plus grande flexibility percep- 
tuelle des sujets experts, i.e., une haDllet6 k s'adapter plus 
rapidement k de nouvellejs situations perceptuelles. La figure 
4 illustre bien le fait que les sujets experts ont moins de 
fixations que les sujets non-experts, et enfin que tous ler 
sujets sont plus rapldes dans les situations k solution de type 
1 (lancer ou dribble) que dans les situations k solution de 
type 2 (passe k un partenaire). 
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Figure 3 - Tempt de dteition en fonction du type de solu- 
tion, du niveau d'exp^rlence et du contexte. 
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Experts, solution type 1 
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A - - ' « ^ A Experts, r^ponse type 1 
A : A Experts, r^ponse type 2 
O" O Non-experts, r6ponse type 1 

O O N on -experts, r^ponse type 2 



: : 

Contexte sans alternative 1 5 8 Contexte avec alternatives 
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EXPERIENCE III 



Sachant que la repartition des fixations reflate la structure 
sp6clallsee des m^canismes d'analyse centraux face ^ une 
tache donn6e (JUST et CARPENTER. 1975). nous avons 
d^cldd de poursuivre notre dtude avec ('analyse de la 
localisation de^ fixations en regard du niveau d*exp6hence 
des sujets et du type de solution possible. 

Seules les donn^es du contexte sans alternative (CSA) de 
{'experience II ont 6t6 utilis^es. 

Pour la bonne comprehension des r^sultats, nous allons 
dans.le tableau IV illustrer la signification de la codification 
num^rique des elements. 



Tableau 


IV - Signification de ia codification 


^nih 


v^rique des 0l«ment8. 












1 


2 


3 


4 


5 


W 7 


8 


9 


10 


11 


12 


PORTEUR 
DE BALLE 


u.' 

41) 
ill UJ 

So 

<^ 
o 


AILIER 
GAUCHE 


AILIER 
GAUCHE D^F. 


CENTRE 


CENTRE 
D^F. 

All ICC3 

MILItn 
DROIT 


AILIER 
DROIT D^F. 


ARRIERE 
DROIT 


ARRIERE 
DROIT D^F. 


PANIER 


ESPACE 
VIDE* 



• Espace pertinent comprenant soit : 

— I'espace entre le porteur de balle et le panier (solution de type I) ; 

— respace entre le Joueur d6marqu6 et le panier (solution de type II). 



R^auitatt 

La distribution pond6r6e des fixations selon le niveau d*exp6- 
hence des sujets apparait dans le tableau V et la figure 5. 

On'rel6ve. en g6n6ral, peu de difference entre experts et non- 
experts. 
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(■igura 5 - Distribution dat fixations (•n%) en tonction d« chaqu* Aliment aeion ie niveau d'expArience 
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II (aut noter cependant la density double de r^l^ment 12 
(espace vide pertinent) pour le groupe exp6rlment6 en 
comparalson du groupe non-exp6rlment6 (23.6 et 12.9% 
respectlvement). 



Tableau V - Distribution des fixations (en %) en fonctlon de cheque «l«ment selon le niveau d*exp6rlence. 









Fixations 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Experts 


13.32 


24.11 


2.38 


4.59 


2.38 


9.04 


1.12 


7.01 


1.96 


7.85 


2.59 


23.62 


Non-experts 


15.23 


21.58 


3.55 


3.60 


448 


10.75 


4.08 


9.69 


3.02 


6.44 


4.66 


12.92 



Chi deux: 245.130 degr6s dellbert6l1 slgnlflcatlf d.001 



Le tableau VI et la figure 6 pr6sentent la distribution pond6- 
r68 des fixations selon le type de solution contenue dans la 
presentation. 



^ Tableau VI - Distribution des fixations (en %) en fonctlon de cfiaque 6l6ment selon le type de solution. 









Fixations 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Solution^ 
de 
Typel 


19.97 


24.07 


0.22 


2.31 


1.07 


7.31 


0.73 


2.70 


0.45 


2.59 


7.26 


31.33 


Solution > 

de 
Type II 


12.37 


22.16 


4.08 

1 


4.66 

1 


4.49 


11.01 j 


3.57 


10.68 


3.34 


8.68 

1 


2.49 


12.47 



1. Chi deux: 122.834 degr6s delibert6l1 significatif d .001. 

2. Chi deux: 209.978 degr6s dellbert6ll signlflcatif ^ .001. 



IGl 



Moovement Actesdu T symposium en apprentissage psycho-moteur et psychologie du sport. Octobre 1975. 175 

(5 ■ '- ' 

ERIC 



Figure 6 - Distribution det fixations (en %) en fonction de cheque didment seton le type de solution. 
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On peut voir que le type de solution affecte le patron de 
prospectlon visuelle des sujets. Dans une solution de type 1 
trols (3) 6l6ments sont prlvll6gl6s (1.2 et 12)'. Dans une 
solution de type 2. six (6) 6l6ments sont prlvil6al6s (1. 2. 6 a 
10 et 12). 

Di8cu88lon 

Nos r6suitats, en g6n6ral, ont soulign6 ies dlff6rences exls- 
tant entre Ies experts/non-experts en regard des temps de 
d6clslon et du nombre de fixations. Ceci vient appuyer Ies 
6tudes r6centes de SCHOONARD et a/.; (1973) et de 
MOURANT et ROCKWELL (1972). • 



Cependant, II ne semble pas y avoir de dlff6rence importante 
dans le patron de fixatl6ns. La dlff6rence semble done 
quantitative et qualitative piutdt que. jstructurale. La seule 
caract6ristique sp6GiflqUe que nous pouvons relever est la 
denslt6 dlff6rente que Ton retrouve pour r6i6ment 12. 

''®"t!!K?r^^?V''^'°"i""°"^ rapprocher ce fait du ph6nom6ne 
que l<UNDELL (1974) appelie « la prlorit6 donn6e par le sujel 
a un 6l6ment. en regard de Texploltatlon qu'il peut en faire » II 
est en effet plus difficile au non-expert d'exploiter efflcace- 
ment cette zone libre, comme te pourralt Texpert. pour qui cet 
espace devlent source de solution. 



Figure 7 



di'JSSSe!'*' '^'^ rdponses « dribble, en fonction de chaque 6l6ment, selon le niveau 
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Figure 8 - Distribution det fixations (en %) pour lee r^ponees « lance en fonction de cheque ^i^ment, selon le niveai 
d'exp6rience« 
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Rgure 9 - Oltlrlbujion itot flxatlont (en %) pour S<». rApontet « passe A I'allier gauche » en fonction de chaque 6l6ment, selon le 
niveau d'«xp*rlence. . 
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Les figures 7» 8 et 9 illustrent bien runlformitd structurale que 
nous mentionnons. On ne peut relever aucun 616ment signifi- 
catif oublid par un groupe et privil^gid par I'autre. Mais, un 
fait est certain, si dans le patron de recherche du non-expert 
existe d6j& cette tendance d favoriser I'6l6ment douze (12), il 
nous faut I'exploiler au maximurh, plutdt que d'espdrer cr6er 
des 6l6ments prioritaires nouveaux, que nous ne retrouvons 
nullement chez {'expert. La familiarity Bvec les caract^risti- 
ques de Tobjet de la prospection peut devenir une necessity 
pour rutilisation efflcace des m6canismes de prospection, 
d6j& existants, que le sujet a d^velopp^s. (KUNDELL, 1972). 
Si cela est vral, Texpos^ clair et precis de ce qui peut dtre utile 
dans Tam^lloration des patrons de prospection serait beau- 
coup plus rentable qu'un entrainement sp^ciflque et s6quen- 
tiel k la prospection. 

On pourrait cependant tenter d'acc6l6rer le scheme de 
prospection du non-expert par la reduction maximale de la 
redondance que nous y d^tectons. 



Une double constatation ressort de rutilisation de diffdrents 
types de solution. D une part, les solutions impliquant le 
Joueur seul amdnent une plus grande rapidity de decision et 
un nombre moins important de fixations, pour les experts 
comme pour les non-experts. Ceci vient supporter les r^sul- 
tats mis en Evidence par BARD et CARRI^RE en 1975. 
D'autre part, les sujets sembtent privildgier les solutions de 
premier ordre. 

II appert de I'exp^rience I (tableau VII) que (es sujets 
privil^gient certaines solutions lorsqu'ils sont places devant 
un choix (72 vs 28% et 75 vs 25% en faveur des solutions de 
type 1). 

Cette priority donn^e k une solution vient k rencontre du 
postulat de Tind^pendance entre les alternatives. Comme 
MORRISON et SLOViC (1962). nous affirmons que le sujet 
ponddre les indices, faisant varier sa decision, sous Tin- 
fluence de diff^rents facteurs. 



Tableau VII * Distribution des types do solution choisis par ^ 
les sujets selon les niveaux de complexity. 



Solutions 



Complexity 



Typel 

72% 



75% 



Type 2 

28% 



25% 



Nous ne pouvons encore, face k ce ph^nom^ne, pr^ciser les 
influences. Cependant trois (3) facteurs pourrai^^nt se parta- 
ger I'effet de predilection pour le premier ordre de solution : 

• r^conomie, le besoin rdduit d'Indices pour la solution de . 
premier ordre; 

• rautO'Consid6ration, le besoin d'exploiter d'abord sa pro- 
pre habiletd ; 

• la simplicity de relation, le lien direct, existant entre le sujet 
et Tobjectif visd, prendrait le pas sur la creation d'un lien 
indirect. (BERNARD, 1962). 

Pour ce qui est du contexte, (figure 10) I'exp^rience II fait 
ressOflir clairement que tous les sujets sont plus rapides 
dans leur decision et ont moms de fixations lorsque le 
contexte ne prdsente pas d'a(i«^mative (CSA), comparative- 
ment aux mdmes situations (done mdme diapositives) pr6- 
sent6es dans un contexte avec alternatives (CAA). 
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Figure 10 - Nombre de fixations ciiez ies experts et ies non- 
experts dans experiences i et ii. 




Moiivement. Actesdu symposium en apprentissage psycho-moteur et psychologie du sport Octobre 1975. 
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Si nous admettions que notre 6tude est similaire aux ^tudes 
sur des temps d« r6action d choix multiple, nous pouvions 
als6ment pr6voir» k cause de la difference dans la probability 
d'apparitior des stimuli, des temps de decision plus tongs 
dans un contexte impllquant une ou des alternatives. 
(TEICHNER, 1974; LAMB et KAUFMAN, 1965). Toutefois, il 
nous semblait Important, dandle cadre de notre 6tudef de ne 
pas assimller totalement nos experiences d des experiences 
de temps de reaction d choix multiple et de voir comment^ en 
prospectlon visuelle, le nombre des fixations etalt affecte 
par ie contexte. 



Comme I'analyse du nombre des fixations revile des diffi 
rences paralteies d celles obtenues pour les temps de 
decision, nous devons conclure avec PRUITT (1961) que le 
sujet, faisant une mauvalse prediction avant la presentation, 
aura besoln de beaucoup plus d'informations que te niveau 
optimal habitue! le lalssait supposer. L'unlformlte caracteri- 
sant la distribution des fixations dans un contexte avec 
alternative (figure 11) tranche avec la seiectlvite caractehsti- 
que du contexte sans alternative, exception faite des ele- 
ments 1 et 12» toujours prlviiegies. 



Figure 11 - Distribution det fixations (en %) en fonction de cheque element telon le contexte. 



25- 



20 - 



% 15- 



10- 



5- 



ccxntexte sans atteinative 



1 '2'3'4*5'6'7*8'9'l0'lVl2 



contexte avec alternatives 




elements 



2'3'4'5'6'7"8'9'l0'lVl2 



1 82 Mouvement. Actes du 7* symposium en apprentissage psycho-moteur et psychologie du sport. Octobre 1 975. 



ERIC 



Notre apport d la probl6matique du caractdre exhaustif ou 
terminal du processus cognitif va du c6\6 de Taspect terminal 
du processus. Notre travail fait ressortir que, mdme si le sujet 
fait face ^ une ou plusieurs alternatives, il s'en tient d la 
solution qu'il a trouv^, sans prolonger sa recherche au-deld. 
L'amdiioratlon de sa performance pour les niveaux de 
complexity 2 et 3 n'^tant due qu'd la disponibilit^ d'un 
nombre plus important d'informatlons pertinentes. 

f^'OVrtparativement au contexte sans alternative, le nombre de 
irix^tions du non-expert, lorsqu'il est en presence d'alternati- 
ves, est moindre. II semble done que I'alternative repr^sente 
pour le non-expert une situation beaucoup moins stressante, 
parce que plus richeen informations. Pour I'expert, I'altema- 
tive n'apporte pas d'avantage, puisque de toute fapon il va 
directement d information pertinente et n'utilise pas toute 
rinfbrmation disponible. 

Conclusions 

1. Tous les sujets (experts et profanes) sont s^lectifs dans 
leur prise d'information. 

2. Lais experts sont plus rapldes, parce que moins redon- 
dants. 

3. Les solutions de type 1 (Impliquant le joueur seul) sont 
privil6gi6es pour tous^ les sujets. 

4. L'alternative favorise la prise d'information. 

5. La seule difference structurale du patron de prospection 
visuelle expert/non-expert reside dans I'utilisation accrue 
de respace vide comme indlce significatif dans la prise de 
decision. 



8, Gould, J. D, et A, Schaffer, Eye movement pattern during visual 
Information processing, Psychonomic Sc/ance, 1965, 3: 
317-318. 

9. Just, M. A. et P. A. Carpenter, Eye fixations and cognitive 
processes. (CIP) Paper n° 296, Psychology Dept., Carnegie- 
Mellon University, August 1975. 

10. Kundell, H. L. et P. S. La Follette, Visual search patterns and* 
experience with radiological Images. Radiology, 1972, 103 (3): 
523-528, 

11. Kundell, H. L., Visual sampling and estimates of location of 
information on chest films, invastigative Radiology, 1974, 9 (2): 
87-93. 

12. Lambs, J. C. et H. Kaufman, Information transmission with 
unequally likely alternatives, Percaptuai and Motor Skills, 1965, 
21 : 255-259. 

13. Mackworth, N. H. et A. J. Morandi, The gaze selects informative 
details within pictures. Percept, and Psychophysics, 1967, 2(11) 
: 547-551. 

14. Miller, R. B., Task descrlpiion and analysis, in R.M. Gagn6 (ed.). 
Psychological Principlas in Systam Development, New York: 
Willey, 1962. 

15. Morrison, H. W. et P. Slovic, Preliminary results: effect of context 
on relative judgments of area. Paper read at the Eastern 
Psychological Association Meeting In Atlantic City, April 27, 
1962. * 

16. Mourant, R. R. et T. H. Rockwell, Strategies of visual search by 
novice and experienced drivers. Human Factors, 1972, 14 (4): 
325-335. 

17. PItz, G. F., Information seeking when available information is 
limited. J. Expti Psychol., 1968, 76 (1): 25-34, 

18. Pitz, G. F., Use of response times of evaluate strategies of 
information seeking. J, Exptl. Psychol., 1969, 80 (3): 553-557, 

19. Pruitt, P. G., Informational requirements in making decisions. 
Am. J, Psychol., 1961, 74: 433-439. 

20. Schoonard, J. W., J. D. Gould et L. A. Miller, Studies of visual 
Inspection, Ergonomics, 1973, 16 (4): 365-379, 

21. Teichner, W. H. et M. J. Krebs, Laws of visual choice reaction 
time. Psychological Review, 1974, 81 (1), 75-98. 

22. White, C. T. et A. Ford, Eye movement during simulated radar 
search. J. Optical Sociaty of America, I960, 50: 909-913. 

23. Williams, L. G., The effects of- target specification on ob^ts 
fixated during visual search. -4cfa Psychologica, 1967, 27: 
355-360. 

24. Yarbus, A. L., Eye Movament in Vision, LA. RIggs (ed.), New 
York: Plenum Press, 1967. 



Blbllographlo 

1 . Antes, J. R., The time course of picture viewing. J. Expt. Psychol., 
1974, 103 (1): 62-70. 

2. Bard, C, The effects of object flight variation and subject 
experience upon speed and accuracy of ball trajectory predic- 
tion in three-dimensional space. PfVrQ^jnjgsitf,' University of 
Wisconsin, 1973. . 

3. Bard, C, et L. Carri^re, gtude de la prospection visuelle dans des 
situations probl6mesen sports. Mouvement, 1975, io (1): 15-23. 

4. Bernard, M., Une interpretation dialectlque de la dynamlque de 
rdquipe sportive. Education Physique at Sport, 1962, 62: 7-11, 
1963, 63: 7-10. 

5. Broadbent, D. E., Dacfsion and Stress. New York Academic 
Press, 1971,, 

6. Edwards, W. et P. Slovic, Seeking information to reduce the risk 
of decisions. Am. J. of Psychol., 1965, 78: 188-197. 

7. Fleury, M., Perception du temps, de I'espace et de l effort en 
relation avec le geste sportif. Thdse de doctorat non-publi6e, 
Unlversltd de Ll6ge 1973. - ^. 

Mouvement. A Jtes du ?• symposium en apprentissage psycho-moteur et psychologle du sport. Octobre 1 975. 



Nous remerclons monsieur Robert Descheneaux pour sa collabora- 
tion. Nous voulons aussi marquer notre appreciation d messieurs 
Gllles Bouchard et Jean-Yves Dallaire pour I'aide technique qu'lls 
nous ont apport^e. 



183 



EKLC 



DE L'INFLOW A L'OUTFLOW LORS DE LA REPRODUCTION 
D'UN MOUVEMENT D'ADDUCTION HORIZQNTALE DU BRAS 



Claude-Henri Nadeau 

D6partement de kinanthropologie 
University du Quebec 
Mor::r6al, Canada 

et Laboratoires de psychotogie expMmentale 
University Laval 
Quebec, Canada 

£nonc£ du probl^me 

La pr6sente 6tude se situait dans le cadre d'un programme 
de recherche sur la kinesth6sie, vue comme un des sysl^mes 
dont dispose rop6raleur humain pour fournir un rendemeni 
optimal. Notre module de ce systeme kinesth6sique ainsi que 
les postulats en d6coulant (NADEAU, 1975) vont nettement 
dans la ligne de I'outflow ou du guidage central de I'efference 
(GCE) tel qu'exprjm6 r6cemment par JONES (1974a. 1974b). 
Bref, nous pr6supposons une voie unldireclionnelle m^canis- 
mes id6o-moteurs d6placement(s) segmeniaire(s) au sein 
de ce sysl6me. 

La s6quence «niouvemenl-cril6re (passif ou acllf) . repro- 
duction (passi"^ ou active) nous, est apparue une technique 
vallde pour amercer une v6rificati6n de ce modele au niveau 
cpmportemental. Pour le moment, II s'agissait d'obtenir un 
patron de la performance du syst6me d travers les conditions 
de mouvement suivantes: stimulation passive - reproduc- 
tion passive (SR-RP), stimulation passive • reproduction 
active (SP-RA), stimulation active avec but6e - . reproduction 
active (SAb-RA), autostimulation - reproduction active (A- 
RA). 

A notre connaissance, deux 6tudes ont dej^ fourni de 
Tinformation sur le comportement du syst6me kinesthesique 
d travers les conditions-SP-RA, SAb-RA, A-RA (JONES, 1972, 
1974a). Les r6sultats de celles-ci ont montre une similitude 
entre SP-RA et SAb-RA ainsi qu'une nette sup6riorite en A- 
RA (erreur absolue en 1972. erreur variable en 1974a). A la 
suite d'autres manipulations de Tintervalle de retention (vide 
ou avec tSche intercal6e) et du feedback proprioceptif 
(surcharge musculaire), JONES (1974a) concluaitque leGCE 
pouvait 6tre une condition n6cessaire et suffisante pour des 
op6rations de rehearsal au sein de la m6moire motrice a 
court terme (MMCT). M§me si nous'consid6rons la MMCT 
.unjquement comme une des composantes du syst6me kines- 
th6sique, la notion du GCE demeure tr6s pertinenie a notre 
module. 

Dans la ligne d'un module outflow, il ne faut pas omettre'de 
citer rexp6rience de TAUB et BERMAN (1968). Au moyen de 
la destruction progressive de raff6rence spinale chez le 
macaque, ces chercheurs d6montr6rent clalremeni que le 
contrdle et I'apprentissage de plusieurs comportements 
moteurs (r6ponse d'6vitement au moyen de I'avant-bras. 
marche quadrup6dique, obtentlon de nourriture par la pres- 
sion d'un levier, grlmper, etc.) existaient en I'absence de 
feedback p6riph6rique. lis ont eux-nemes avanc6 rid6e d'un 
contrdle central de I'eff6rence, soit par un programme 
moteur central, soit par un syst6me hi6rarchis6 de feedback 
purement central (TAUB et BERMAN, 1968. pp. 188-190) 
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PAILLARD et BROUCHCN (1968) ont 6tudi6 I'estimation 
intersegmentaire (mov-vement-crit^re avec le bras gauche et 
reproduction avcj le bras droit) tout en distinguant la phase 
dynamique (mouvement comme tel) de \a phase de rraintien 
de la position finale d'un mouvement. Leurs r6sultats (exp6- 
rience 1) montr6rent: 

p.) aucuna diff6rence significative entre le maintien passif et 
le maintien actif de la position finale tant au plan de la 
pr6cision (m6diane des erreurs constantes) que de la 
variability (6cart quartile) ; 

b) u.ie sup6riorit6 nettement significative du mouvement 
a':tif sur le mouvement passif, ceci en regard de la 
p»6cision (m6diane des erreurs constantes) et de la 
^ variability (6cart quartile). 

lis conclurent tout d'abord qu'une information kinesth6sique 
pertinente pouyait §tre tir6e du mouvement actif. Par la suite. 
apr6s avoir examin6 leurs r6sultats d la Iumi6re de donn6es 
neurophysiologiques (r6cepteurs de la capsule articulaire, 
r6cepteurs cutan6s, r6cepteurs tendineux, faisceaux neuro- 
musculaires, outflow moteur), ils consid6raient que la sup6- 
riorit6 du mouvement actif pouvait s'expliquer tout aussi bien 
par une intervention p6riph6rique ax6e sur l'activU6 motrice 
fusoriale (Information sur l'acc6l6ration et d6c6l6ration d'un 
mouvement) que par une intervention centrale ax6e sur 
I'outflow moteur (GCE). 

MOUNTCASTLE et POWELL (1959) d6montrerent I'lmpor- 
tance des r6cepteurs de la capsule articulaire dans le 
rep6rage des mouvements passifs chez le macaque. || 
s'agirait de r6cepteurs positionnels assimilables d des d6tec- 
teurs d'angles absolus. Selon ces travaux 6lectrophysiologi- 
ques, cette information p6riph6rlque sur la position d'un 
segment corporel se rendrait au cortex par les voies suivan- 
tes: capsule articulaire et ligaments — faisceau cun6atus — 
noyau cun6atus - faisceau lemniscal m6dian — noyau VP du 
thalamus — gyrus postcentral. / 

En fonction du type de mouvement, COULTER (1974)^.a' 
enreglstr6 des modifications des potentiels 6voqu6s lemnls- 
^ caux Chez le chat. Lors du mouvement passif, aucun qhange- 
ment significatif d'amplitude des potentiels ne fu,t'fiot6. Par 
centre, lors du mouvement actif, une diminujtkJn' nettement 
significative de I'amplitude des potentiels,6^?oqu6s fut enre- 
gistr6e. De plus, on enreglstra une dirpirfution significative et 
progressive de.. I'amplitude des ^potentiels 6voqu6s avant 
qu'un mouvement actif soit ipiti^, celle-ci pouvant d6buter 
jusqu'd 150 msec, avant Wfiitlation du mouvement. Selon 
COULTER (1974), ces r6saltats, d la suite de plusieurs autres, 
sugg6raient l'id6e d'u^e modulation centrale de I'aff6rence 
p6riph6nque (au niy,^u des noyaux de la colonne dorsale) 
parall6l6 au mouvement actif et d'une action conjointe de ce 
m6canisme et^^ m6canismes contrClant r6tat d'attention. 

' Ej^ somme, Jes conditions de mouvement influencent le 
syit6.me kipffesth6sique, de telle, sorte qu'il devient possible 
d'obteniKde I'information sur son fonctionnement d travers 
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■ les caract^hstiques des conditions qui entraTnent un meilleur 
rendement. Dans la ligne des travaux de JONES (1972, 
I974a)» nous d^sihons savoir si ie syst^me kinesth^slque se 
comportait de mani^re simiiaire chez cinq petits ^chantillons 
de sujets'd prime abord diff^rents (adultes normaux, enfants 

*normaux. enfants aveugies, enfants sourds, enfants defi- 
cients mentaux lagers), ceci d travers quatre conditions de 
mouvement. Nous nous attendions A retrouver une ten- 
dance commune caracterls^e par une amelioration de la 
performance de SP-RP A A-RA. 



MgTHODE 

Appareil 

Nous avons utilise Ie KINADEL comme instrument principal 
(voir NADEAU et LORTIE (1974) pour une description detail- 
lee). Ce kinesthesiometre se trouvait d I'interieur d'une petite 
chambre noire de 8 pi. x 8 pi. x 8 pi. (figure 1). Le sujet 
prenait place sur Ie si^ge et son bras droit etait place sur le 
levier. On ajustait la hauteur du siege de maniere d obtenir un 
angle droit entre le tronc et le bras du sujet. De maniere 6 
fixer la tete du sujet, nous exigions de ce dernier qu'il place 
ses yeux dans la lunette d'un tachitoscope suspendu utilise 
dans d'autres experiences pour la presentation de stimuli 
visuels (figure 1). Le systeme du levier etant muni de 



Figure 1-Vue d'ensemble du kinesthesiometre et de la 
position du slijet. 





plusieurs roulements d bllles, le sujet pouvait dans cette 
position executer alsement un mouvement d'adduction hori- 
zontaledu bras. Le sujet ayant son bras fixe par le.poignet et 
pres de repaule, laissait celui-ci reposertJe tout son poids sur 
le levier. Pour assurer une liberte totale au cours des 
mouvements, le levier possedait une articulation sur roule- 
ments ^ bllles ^ son extremite proximale, et une autre du 
meme type ^ son extremite distale (figure 2). 



186 



Mouvement. Actesdu 7* symposium en apprentissage^psycho-moteur et psychologie du sport. Octobre 1975. 



Figure 2 - Vue de8 articulations proximale et distale au 
niveau du levler du kinesth^siomdtre. 




Lextr6rTnt6 distale du levier se d^plapait sur un arc de cercle 
de 3472 po. de rayon. Le levier 6talt r6uni par un long 
excentrique ^ un petit chariot sur une rampe horizontale a 
Iext6rieur de la chambi-e noire (figure 3). Au moyen de ce 
chariot. rexp6rimentateur pouvsit ex6cuter les adductions et 
abductions passives, determiner les positions-crit6res et les 
positions de d6part des reproductions en ins6rant une ou 
deux but6esdans la rampe horizontale. Le sujet portant une 
paire d'6couteurs. rexp6rimentateur pouvait communiquer 
avec lui de I'extdrieur de la chambre. 

Un potentiom6tre Iin6aipe se trouvait au niveau de I'axe de 
rotation du levier et 6tait reli6 ^ un voltm6tre digital HP 240iC 
et k une imprimante HP H007-5050A (figure 4). Les positions- 
entires, les positions de d6part des reproductions ainsi que 
les positions atteintes par le sujet se lisaient au centi6me 
de volt pr6s. pour §tre ensuite transform6es en deqris 
[1cV = .298'^). ^ 
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/ Plan de Texp^rience " -7 

Nous avons choisi un plan factoriel avec blocs al6atolres 
(KIRK. 1968, pp. 131-150. 237-243). effets fixes et mesures 
r6p6t6es sur tous les facteurs. Chaque sujet constituait un 
blo'c. Trols facteurs ou variables ind6pendantes furent mani- 
• pul6s: les conditions de mouvement d quatre niveaux (stimu- 
lation passive — reproduction passive (SP-RP). stimulation 
passive — reproduction active (SP-RA). stimulation active 
avec but6e — reproduction active (SAb-RA), autostlmulation 
— reproduction active (A-RA) ) ; les positions'de depart de la 
reproduction A trois niveaux i5'> derriere le depart du 
mouvement-crit6re. 2" devant le depart du mouvement- 
crit6re. 5" devant le depart du mouvement-crit6re) ; les 
stances de testing d cinq niveaux (5 stances s6par6es Tune 
de I'autre par un intervalle de sept jours). 

En ce qui a trait aux variables d6pendahtes. nous avons fait 
appel d I'erreur constante ou- alg6brique ainsi qu'd I'erreur 
variable (SCHUTZ et ROY. 1973). Pour nous. I'erreur cons- 
tante se rapporte d la precision du syst6me kinesth6sique. 
tandis que I'erreur variable nous renseigne sur la justesse ou 
fiabiltj6 de ce.syst6me. Dans cette perspective. Tahalyse des 
r6sultats pour le facteur conditions de mouvement se fera d 
partir de I'erreur variable; I'analyse des r6sultats pour le 
facteur positions de depart de la reproduction se fera en 
regard de I'erreur constante: 

Au plan des techniques statlstlques utilis6es. nous suivions la 
d6marche appropri6e d notre plan d'e>:p6rience (KIRK. 1968 
pp. 131-150. 237-243; LANA et LUBIN. 1963): 

a) test de non-addltivit6 de Tukey pour savoir sH y avait une 
interaction blocs x traltements; 

b) analyse de la variance avec le calcul des rapports F 
conventionnels et conservateurs ; 

c) T2 de Hotelling dans le cas d'une discordance entre le F 
conventionnel et le F conservateur. 

Procedure 

Les sujets partlcip6rent d six stances de testing s6par6es 
Tune de I'autre par un Intervalle de sept jours et d une dur6e 
maximum d une heure quinze minutes. La premiere s6ance 
en 6tait une de familiarisation. Les cinq s6ances suivantes 
permirent d'obtenir un nombre satisfaisant de donn6es sur 
Ies.6l6ments ^tudi^s. 

Au d6but de chaque stance, le sujet devait se d6v§tir jusqu'A 
la taille. On proc6dait ensuite d I'ajustement de la hauteur du 
si6ge de mani6re d obtenir un angle droit entre le tronc et le 
bras droit du sujet. Le sujet recevait comme instructions de 
reproduire le plus exactement possible la position finale 
{locat/on) du mouvement-crit6re. et ceci lui 6talt rappel6 
avant chaque blot d'essais. 

Pour les conditions SP-RP. SP-RA et SAb-RA. le mouvement^ 
crit6re conslstait en une adduction horizontal de 50 degr6s 
ex6cut6e d une vitesse voisine de 50Vsec. Pour la condition 
A-RA. chaque sujet s'entraina au cours de la s6ance de 
familiarisation afin de r6allser u*ie adduction horizontale de 
50^* (± 10"?) d une vitesse voisine de 50Vsec. Les tableaux XI 
et XII fournlssent les distances parcourues par chaque sujet 
lors de I'autostimulation dans la condition A-RA. II fut difficile 
pour les sujets de respecter d la fols le 50^ et la vitesse (lis 
d^plapaient leur bras d une vitesse voisine de lOO^/sec). Si 
nous attribuons une valeur de 0^ d ta position atteinte par le 
sujet lors d'une abduction horizontale maximale. sans rota- 
lion du tronc. nous pouvons dire que le mouvement-crit6re 
correspondait approximativement d un d6placement articu- 
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laire de la position 40'' d 90^* dans les conditions SP-RP, SP- 
RA. SAb-RA. et de la position 40^* d 7" dans la condition A- 
RA. 

L'exp6rimentateur qui manipulait le stimulateur avait recu un 
entrainement pr6alable lui permettant: 

a) de r6aliser une adduction passive de 50° d une vitesse 
tr6s voisine de 50''/sec. ; 

b) de r6aliser une abduction passive en un temps approxi- 
matif de 3 sec. ceci malgr6 la variation de la position 
finale lors des diff6rents essais dans la condition A-RA. 

A I'int6rieur de chaque s6ance. les niveaux du facteur 
conditions de mouvement 6taient r6partis au hasard quant d 
leur ordre de presentation. Chaque niveau formait un bloc de 
dix-huit essais. A rint6rieur de chaque bloc de dix-huit 
essais. les trois niveaux du facteur positions de depart de la 
reproduction 6tai.ent pr6sent6s au hasard et un nombre 6gal 
de fois. A la fin de chaque bloc d'essais. le sujet b6n6fjclajt 
d'une p6riode de repos de deux d trois minutes. En somme, 
un sujet faisalt 72 essais par s6ance. pour finalement attein- 
dre 360 essais pour I'ensemble de rexp6rience. 

La procedure d'un essai comprenalt les moments suivants : 

a) presentation du mouvement-critere (adduction passive, 
adduction active avec but6e. adduction active sans bu- 
t6e); 

b) marquage de la position finale du mouvement-crlt6re 
pendant 3 sec. ; 

c) abduction passive r6alis6e en un temps approximatif de 
trols secondes; 

d) reproduction du mouvement-crit6re (passive ou active). 

D6s que le sujet r6alisait que son bras avait atteint la position 
de depart de la reproduction. 11. devait imm6diatement initier 
sa reproduction. De plus, le sujet recevait comme consigne 
de ne pas porter attention d I'abduction passive. Les exp6ri- 
mentateurs n'ont jamais mentlonn6 aux sujets les change- 
ments de la position de d6part de la reproduction ainsi que le 
maintien d'un mouvement-crlt6re de 50^ Au cours de I'en- 
tramement A-RA lors de la s6ance de familiarisation. I'exp^ri- 
mentateur se limitait d signaler au sujet que la longueur et la 
Vitesse de I'adduction horizontale convenaient aux exigences 
de rexp6rience. 

Lors de la reproduction passive dans la condition SP^RP, le 
sujet relachait le bouton sur I'accoudoir du kinesth6siom6tre 
lorsqu'il croyait que son bras passait d la position finale du 
mouvement-crit6re. Cette op6ration avait pour effet d'arreter 
instantan6ment I'horloge digltale du voltm6tre et ainsi 6llmi- 
ner la participation de rexp6rimentateur. Dans la condition 
SAb-RA. deux ressorts avalent 6t6 accroch6s au petit chariot 
du stimulateur de mani6re A 6viter un contact trop violent 
centre la but6e qui marquait la position finale du mouvement- 
crit6re.Pour6viterquelesujetd6ploleplusdeforce pourtendre 
les ressorts. I'exp6rimentateur accompagnait I'adduction 
active et ainsi se chargealt de pousser le chariot contre la 
but6e. 

Sujets 

La realisation complete de la pr6sente 6tude suppose la 
participation des petits 6chantillons suivants: six adultes 
normaux. sixenfants normaux (11 A 13ans). sFx enfantcdemi- 
aveugles(1l A 13 ans). six enfants sourds (11 I3ans)et six 
enfants d6ficients mentaux I6gers (11 A 13 ans). La presence 
d'enfants piut6t que d'adultes dans le cas-des 6chantillons 
sp6ciaux repose sur des raisons pratiques. Bref. le pr6sent 
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' rapport concerne les r^sultats obtenus avec les six aduites 
normaux etfes six enfants demi-aveugles, le testing n'6tant pas 
encore compl^t^ au sein des autres ^chantillbns. 

Dans le cas des aduites norrr^aux, II s'agissait d'^tudiants sous- 
gradu^s volontaires, droitiers manuals et ne pr^sentant 
aucun handicap physique apparent. Chaque sujet reput $20 
pour sa participation aux six stances de testing. 

Dans le cas des enfants (^pmi-aveugles, il s'agissait d'6collers 
d'une institution sp^cialis^e avec laquelle il fut possible de 
conclure une entente., lis ^talent tous droitiers manuels et ne 
pr^sentaient pas de handicap physique apparent. Sans §tre 
r^mun^r^s, lis b^n^flciaient tout de mdme d'un avant-midi de 
cong6 par semaine pour la dur6e de l'exp6rience. Tous 
^tudialent en braille et peuvent §tre consld^r^s comme 
aveugles quant d la vue de leurs segments corporels. De 
. manidre d sonder un peu leur motivation, lis subirent d I'^cole 
r^preuve de Fraisse (FRAISSE. 1963, pp. 103-104). 6preuve 
qui fut d'allieurs appliqu^e k plusleurs enfants de la m§me 
Institution. Les r^sultats de cette ^preuve ne servirent que 
secondalrement d la selection de ces s'ujets; I'dge et la 
prevalence manuelle repr^sentaient les premiers entires. - 
Pour dtre complets, nous avons aussi demand^ k nos six 
aduites normaux de sublr cette petite 6preuve et les r^sul- 
tats de chaque ^chantillon apparalssent au tableau X. 

RfSULTATS 

Tests de non-additivit6 

Pour tes aduites normaux (groupe V), Tapplication du test de 
Tukey ne faisait pas apparaTtre d'Interactlons blocs x tralte- 
ments (erreur constante: F = .00078; d1 = 1, 295; p > .25; 
erreur variable : F = .694 ; d 1 = 1 , 296 ; p > .25). I| en 6talt de 
mdme pour les enfants demi-aveugles (groupe DV) en regard 
de Terreur constante (F = .00038 ; d1 = 1 , 295 ; p > .25) et de 
I'erreur variable (F = .166 ; d1 = 1, 295 ; p > .25). Bref. les 
r^sultats obtenus rencontraient le presuppose principal de 
notre plan d'exp^rience. 

Conditions de mouvement 

L'analyse de la variance sur I'erreur variable d6gageait un 
effet principal au sein de ce facteur chez le groupe V (Fconv = • 
222.136; dl = 3,295; p < .001 - Fcons = 1 1.295 ;d1 = 1.5;p 
< .05 - = 8859.351 ; p < .001) et chez le groupe DV (Fconv 
= 90.143 ; d1 = 3. 295 ; p < .001 - Fcons. = 4.584 ; d1 = 1 , 5 ; p 
> .05 - = 248.579; p < .001). Un test de Duncan 
permettait de conclure d une difference nettement significa- 
tive entre le niveau SP-RP et les trols autres niveaux de ce 
facteur, ces derniers accusant une similarlte entre eux. Cette 
tendance existait chez les deux groupes (tableau 1) ainsi que 
Chez chaque sujet ^tableau II, tableau 111). Aucune interaction 
significative liant ce facteur d un autre n'apparaissait. Notre 
hypothese inltiale face d ce facteur ne se verifiait qu;en regard 
d'une tendance commune aux deux echantillons. 



Tables ' 


- Erreurs variables (degr6s) obtenues selon les 




conditions de mouvement. 






Conditions de mouvement 




Groupe 


SP-RP SP-RA SAb-RA 


A-RA ^ 


V 


.10.401 2.814 2.959 


2.587 


DV 


13.903 5.466 5.449 


5.902 



Tableau II - Erreurs variables (degr6s) obtenues pour cha* 
que bloc du groupe V seloh tes conditions de 
mouvement. 



Conditions de mouvement 



Bloc 


SP-RP 


SP-RA 


SAb-RA 


A-RA 


1 


8.522 


2.382 


2.50S 


1.850 


2 


8.452 


3.432 


3.334 


2.363 


3 


9.846. 


3.142 


2.651 


2.105 


4 


11.585 


2.047 


2.150 


2.399 


5 


10.762 


3.099 


3.824 


3.638 


6 


13.239 


^2.783 


3.'285 


3.166 




Tableau III 


- Erreurs variables (degr^s) obtenues pour cha- 




que bloc du groupe DV selon les conditions de 




mouvement. 










Conditions dd mouvement 




Bloc 


SP-RP 


SP-RA 


SAb-RA 


A-RA 


1 


12.015 


4.741 


4.398 


7.733 


2 


12.021 


5.890 


4.521 


-5.148 


3 


16.611 


5.071 


5.385 


5.571 


4 


12.485 


5.905 


5.996 


5.703 


5 


14.277 


6.286 


- 7.324 


6.010 


6 


16.009 


4.900 


5.072 


5.250 










Positions de depart de la reproduction 







Pour le groupe V. l'analyse de la variance sur I'erreur 
constante ne mettait pas en evidence d'effet principal au sein 

de ce facteur (Fconv. = 4.67a; d1 = 2, 295 • p < .01 - Fcons. = 

.158; d1 = 1, 5; p > .05 - T2 = 36.231 ; p > .01). Pour le 
groupe DV, toujours en tenant compte de I'erreur constante, 
I'effet principal apparaissait (Fconv. - 7.541 ; d1 = 2, 295; p < 
.01 - Fcons = .256; d1 = 1, 5; p > .05 - = 178.051 ; p < 
.01 ). Un test de Duncan permettait de differencier le niveau Dt 
(-5°) des deux autres (2'', 5**), ces derniers presentant un 
effet similaire (tableau IV). Malgre I'absence de differences 
statistiquement signlficatives au sein du groupe V, le tableau 
4 indlque une legere diminution de la sousestlmation k . 
travers les niveaux de ce facteur. < 

Par ailleurs, Texamen detailie des tableauxVet VIpermet de . 
constater I'effet de ce facteur au sein de chaque sujet. A 
travers les niveaux du facteur (de derriere d devant le depart 
du mouvement-chtere), la sousestimation diminue progressi- 
vement, et la surestimation augmente progressivement. Au- 
cune interaction significative liant ce facteur d un autre 
apparaissait. 



seances de testing 



Les deux analyses de la variance ne degageaient pas d'effets 
principaux au sein de ce facteur (erreur constante du groupe 
V: Fconv = .323; d1 = 4, 295; p > .05 - Fcons. = 022; d1 = 1. 
5; p > .05; erreur variable du groupe V: Fconv. = 1.699; d1 = 
4, 295; p > .05 - Fcons. = .115; d1 = 1, 5; p.> .05; erreur 
J y jXonstante du groupe DV: Fconv. = 1.988 ; d1 = 4, 295 ; p > .05 
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Tableau IV - Erreurs constantes (degrds) obtenues selon 
lea poaitiona de depart de la reproduction. 



Qroupe 



-5« 



Depart de la reproduction 



V 

DV 



- 5.750 

- 0.066 



- 4.444 
2.858 



-3.125 
3.907 



Tableau V-Erreura conatantea (degr^a) obtenues pour 
chaque bloc du groupe V selon les poaitiona de 
depart de la reproduction;. 

Depart de la reproduction 



Bloc 


- 50 . 


2° 


5° 


1 


- 7.482 


-5.222 


-4.112 


2 


- 6.869 


- 5.687 


-4.296 


3 


- 4.470 


4.060 


- 3.698 


4 


-3.149 


-1.674 


0.551 


5 


-3.005 


- 1.954 


0.534 


6 


- 9.528 


• - 8.066 


-7.731 



Tableau VU Erreura conatantea (degr6a) obtenues pour 
chaque bloc du groupe DV aelon lea positions 
de depart de la reproduction. 

Depart de la reproduction 



Bloc 


-5° 


20 


5° 


1 


-5.751 


- 3.120 


- 2.520 


2 


0.082 


2.418 


4.428 


3 


- 3.402 


0.184 


1.140 


4 


' -1.125 


2.590 


3.112 


5 


0.971 


3.442 


3.349 


6 


" 8,831 


11.634 


'13.937 



- Fcons. = .271 : d1 = 1, 5 ; p > .05 ; erreur variable du groupe 
)V: Fconv. = 1.075 : d1 = 4, 295 ; p > .05 - Fcons = .073 ; d1 = 
, 5: p > .05). II est done permis de croire que le syst^me 
inesth6slque accusalt una performance comparable d une 
6ance k Tautre. 

lutrea r^aultata . 

lien que I'erreur constante ne nous jnt6ressat pas tenement 
u depart pour I'analyse des effets du facteur conditions de 
louvement, les r6sultats obtenus avec cette variable ne 
euvent §tre omis. Au sein du groupe V, nous obtenions un 
ffet principal (Fconv. = 253.571 ; d1 = 3. 295 : p < .001 - Fcons 
1 2.893 : d1 = 1 , 5 : p < .05 - = 287.384 ; p < .01 ). Un test 
5 Duncan montralt que la condltlonpSP-RP entrafnait une 
srformance significativement dlff6rente de celles obtenues 
ans les autres conditions, ces derni^res s'av6rant simllalres 
ibleau VII). Au sein du groupe DV, nous obtenions aussi un 

fet principal (Fconv. = 417.220 : d1 = 3, 295 : p < .001 - Fcons. 

-«1.215; d1 = 1, 5; p < .01). Un test de Duncan montralt: 



Tableau VII - Erreura conatantea (degr6a) obtenues selon 
les conditions de mouvement. 



Conditions de mouvement 
Groupe SP-RP SP-RA SAb-RA 



A-RA 



V 

DV 



-27.821 
T 22,552 



1.799 
15.103 



1.334 
14.793 



0.261 
1.589 



a) que la performance dans la condition SP-RP 6tait signifi- 
cativement diff6rente de celles obtenues dans les trois 
autres conditions; 

b) que la periformance dans la condition A-RA 6tait significa- 
tivement ^iff6rente de celles obtenues dans les trois 
autres conditions; 

c) que les performances dans les conditions SP-RA et SAb- 
RA ^talent similaires (tableau XII). 

Aucune interaction de ce facteur avec d'autres n'apparaissait 
k la suite de cette analyse. Bref, pour ce qui est de I'erreur 
constante, le groupe DV ne se comportait pas exactement 
comme le groupe V. 

Un exiamen d6taill6 des tableaux y.lll-et IX nous indique : 

a) une souseistlmation appr6ciable _,et syst6matique de la 

position finale du mouvement-crifere dans la condition 

SP-RP; ^ 



Tableau VIII - Erreura constantes (degree) obtenues pour 
chaque bloc du groupe V selon les conditions 
de mouvement. 



Conditions de mouvement 



Bloc 


SP-RP 


SP-RA 


SAb-RA 


A-RA 


1 


- 30.843 


4.884 


2.963 


. 0^573 


2 


- 29.475 


2.563 


3.755 


0.689 


3 


-26.522 


4.480 


4.635 


1.103 


4 ^ 


-23.857 


-0.997 


-1.003 


0.162 


5 


-26.410 


- 0.364 


-0.096 


0.970 


6 


-29.816 


0.228 


- 2.248 


- 1;930 



Tableau IX - Erreura constantes (degr6s) obtenues pour 
chaque/bioc du groupe DV selon les condi- 
tions da mouvement. 



Conditions de mouvement 



Bloc 


SP-RP 


SP-RA 


SAb-RA 


A-RA 


1* 


-22.155 


3.377 


3.782 


-0.194 


2 


- 16.893 


14.220 


11.814 


0.096 


3 


- 27.420 


9.367 


12.115 


3.165 


4 


-19.794 


13.764 


8.943. 


3.189 


5 


-29.616 


20.823 . 


16.595 


2.546 


6 


- 19.439 


29.066 


35.508 


0.735 
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b) une l^g^re surestimation de la position finale dans les 
ccndltions SP-RA, SAb-RA, A-RA chez le groupe V ; 

c) une surestimation appreciable et syst6matique de la 
position finale dans les conditions SP-RA et SAb-RA chez le 
groupe DV; 

d) une precision nettement sup6rieure (I6g6re surestimation) 
d^ns la condition A-RA chez le groupe OV. 

11 y a lieu de signaler ici qu'il s'agissait d'effets g6n6ralisables 
d tous les sujets d'un m§me groupe. 

O'autre part, I'analyse de la variance sur Terreur variable au 
sein du facteur positions de depart de la reproduqtjon 
n'entralnait pas d'effet principal d la fois chez le groMoe V " 
(Fconv. = 5.818 ; d1 = 2, 295 ; p < .01 - Pons. = .197;.o1 = 1.5 ; 
p > :05 - T2 = 24.01 1 ; p > .01 ) et chez le groupe DV (Fconv = 
'.279 ; d1 = 2. 295 ; p > :'05 - Pons. = .009 : d1 = 1. 5 ; p > .05). 

DISCUSSION 

Apr^s avoir examine deuk des 6chantillons, nous avons 
obtenu un comportementslmilaire du syst^me kinesth^sique 
^ travers les quatre conditions de mouvement (erreur varia- 
ble et erreur constante). Notre hypoth^se se trouve done, 
partlellement v6rifi6e. Quant aux r^sultats des autres 6chan- 
tjllons. lis feront Tobjet d'une prochaine publication. 

Pour les conditions SP-RA, SAb-RA et A-RA, nos r6sultats sur. 
VerreuY variable ne vont p^s dans le sens de ceux pri^sent^s 
par JONES (1972, 1974a). Par centre, pour ces m§mes 
conditions, ce sont nos r^sultats sur I'erreur constante (en 
regardde la tendance) qui rejolgnent ceux de JONES (1974a) 
sur I'erreur variable. 11 est possible que le changement de )a 
Jongueur du mouvement-crit^re dans la condition A-RA ait 
entrain^ une variability aussi 6lev6e que dans les conditions 
SP-RA et SAb-RA k rint6rieur desquelles la longueur du 
mouvement-critdre ne changeait pas au cours des essals. . 
Nous soutenons.ee point de vue m§me si JONES (1'974a) n'a 
pas obtenu Teffet net de la longueur des mouvements. M§me 
si le sujet Ignorait que la longueur du mouvemeni-crit^re 
demeurait inchang6e dans les conditions autres que A-RA, 
J r^tablissement d'un crit^re par le syst^me, s'iJ en 6tait ainsi, 
devenait une operation plus difficile dans la condition A-RA. 
D'autre part, les differences m^thodologiques entre les deux 
6tudes pourraient.repr6senter une autre source d'argumen- 
tation ; mais nous ne d6sirons pas soulever ce- point avant 
d'avoir r6alls6 les 6preuves (le contr6le ad^quates. Bref, si • 
nous consid6rons le syst^me kinesth^slque comme un 6talon 
de mesure, nous pouvons dire qu'il fut ^galement fiable 
(erreur variable) dans les conditions SP-RA, SAs-RA et A-RA, 
mais plus . precis (erreur constante) dans la condition A-RA. 

Reste maintenant ^ sugg^rer une explication ^ la fois partielle 
et plausible du comportement du syst^me kinesth^slque d 
travers nos conditions de mouvement. Sur ce point, toute 
notre argumentation repose sur deux presupposes th^ori- 
ques: r; n 



a) rimpossibilite pour le syst6me d'utlliser un feedback 
p6riph6rique lors de mouvements sufflsamment rapides 
(ROY et MARTENIUK, 1974); 

b) I'existence d'unit^s gnosiques (KONORSKI, 1967) ou de ' 
m6canismes id6o-moteurs (GREENWALD, 1970) qui re- * 
pr6senteraient les niveaux sup6rieurs du syst6me kines- 
.th^slque et justifieralent un mode d'op6ratlon outflow 
pour un rendement, optimal de ce syst^me. 

Pour admettre le premier presuppose face t la presente 
etude, il faut evidemment classer comme rapides des mouve- 
ments dont la Vitesse est de 50*'/sec. et plus. 

Selon un modeie inflow (c'est-d-dire I'idee d'un feedback 
artlculaire emanant de la reproduction qui serait compare k 
une trace sensoriclle laissee d la suite du mouvement- ' 
critere), la performance dans la pondition SP-RP se devait 
d'etre nettement supeheure k celle obtenue, ceci tout aussi 
bien sur I'erreur variable que sur I'erreur constante. Disons 
pour le moment qu'en presence de mouvements rapides, un ^ 
modeie inflow pur base uniquement'Sur I'exafference (ndtion. 
introduite par von HOLST, 1954) ne peut rendre compte du 
fonctionnement optimal du systeme kinesthesique. En defini- 
tive, il semble peu probable, dans de telfes conditions, que 
information articulaire pulsse laisser une trace, sensorie'lle 
pertfnente. 

Par contre, nos resul.tats montraient une amelioration impor^^ 
tante de la performance (fiabilite et precision) lorsqu'une RA 
suivait une SP. De plus^, le fait d'introduire une SAe avant ,' 
une RA ne provoquait pas de changement par rapport d la' 
condition SP-RA., Plus encore, une autostimUlation suivie 
d'une RA entrainait k nouveau une amelioration de la perfor- 
,mance sur le plan de la precision. Rappelons 'que cette 
'derniere amelioration apparalssait xhez les deux groupes 
examines, mais n'etait.statistrquement significative (p < .01) 
que Chez le groupe DV. Dans le cas du groupe V, on peut 
faciiement pretendre que la performance dans la condition 
A-RA (.261 **) se situait pres de' la limita*de precision du 
systeme. De plus, les valeurs obtenues pour les conditions 
SP-RA et SAb-RA (tableau VII) etaient nettement plus pres 
d'une valeur-limite chez les V. Se cache-t-il derriere cela des 
caracteristiques particulieres au systeme kinesthesique des 
aveugles? ou des effets attrlbuables au. developpement 
(maturation) du systeme kinesthesique? II ne sera possible 
de repondre d cette question qu'en presence des resultats 
des autres echantillons d tester. 

D'autre part, le conriportement du systeme kinesthesique k 
travers les conditions SP-RA, SAb-RA et A-RA fournit de 
I'appui k un modeie outflow base sur le lien direct entre des - 
m'ecanismes ideo-moteurs (planiflcation et anticipation de 
Taction) et les deplacemenis segmentaires. Dans la condition 
SP-RA le sujet tirait certainement.de la SP des eiemr' *'^ 
davantage compatibles avec une RA (NADEAU, 1974) 3 
telle condition peut entrainer dans le systeme des ope^ ^s 
de reconstruction permettant I'estimation de I'exafft ze. 
Ceci nous conduit k pretendre que le sujet produi. un 
mouvement d'estimation, mais non une reproduction ao sens 
strict. Dans !a condition SAb-RA, le fait d'inclure uq 
mouvement actif vers une position non-antlclpee (sorte 
d'exafference) n'ajoutalt hen k la condition precedente. 
Contrairement aux idees de PAILLARD et BROUCHON 
(1968), le mouvement en soi ne semble pas constituer un 
element pertinent pour le systeme kinesthesique. II est done 
possible de penser que le systeme operait de' la mSme 
maniere que dans la condition SP-RA. Toutefois, en A-RA, le . 
fait de permettre I'executlon d'un mouvement volontaire vers 
une position anticipee-par le systeme entrainerait la retention 
du mouverhept ; ce qui nous fait dire que le sujet reproduisait 
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r y$ritablement. Ici. nous rejoignons les id^es de- TEUbeR 
(1972) et.de COULTER (1974) que nous interpr^tons de la 
mant^re suivante: gr§ce d des m6canismes id6o-moteurs 
(activity sup^rieure), le systdme klnesth^sique g6n6re sort 
propre input (plan d'action): I'outpuf du^yst^me (execution 
du plan) est accompagn6 d'une d6charge corollaire eff6ren- 
tielle qui vient att6nuer les aff6rences p6riph6riques articulai- 
res (ou r6aff6rence selon von HOLST. 1954) tout en laissant 
une copie eff6rentielle (ou trace mp^monique du plan) 
utilisable A court terme par le systdme. Ces suppositions 
donnent done un statut particulier d rantlclpatlon de Taction, 
at par le fait mfime pr6disent un rendement optlrrfal du 
syst^me kjnesth6isique si cette condition est rencontr6e 
D'ailleurs. ROY et DIEWERT (1975). au moyen d'une proce- 
dure particulidre. rendlrent une condition SAb-RA 
comparabie d une A-RA. En somme, nous acceptons f id6e 
de JONES (1972, 1974a.- 1974b) d I'effet que le guidage 

. central de reff6rence (ou la d6charge corollaire des physiolo- 
gistes) s'erait la condition d la fois n6cessaire et suffisante 
pour qu'il y ait retention de mouvements rapides, ceux 
d'ailleurs qui caract6risent ' bien les operations motrices 
dominantes chez Thumain. 

Ajoutons^fina^ement que l.e comportement du systeme kines- 
tb6sique face ^ la variation de la position de d6part de la 
. reproduction indique une sorte de couplage distance- 
position d6j^ obtenu par NADEAU (1974). M§me si les 
r6sultats de HAGMAN et FRANCIS (1975) montraient qu'il fut 
possible d'axer I'attention du sujet sur un Indice particulier 
par des instructions appropri6es. nos sujets ne faisaient pas 
appel uniquement d la position finale du mouvement (voir les 
tableaux IV. V et VI). De plus. Tabsence d interaction condi- 
tions de mouvement x positions de depart de ia reproduction 
attnbue de la g6n6ralit6 ^ rid6e pr6c6dente. Nous pensons 
qu'il y a lieu, dans un contexte cotnportemental, de clarifier 
davantage rid6e d'une r6aff6rence p6riph6rique articulaire 
qui devlent de' plus en plus difficile ^ insurer dans nos 
interpr6tations. 
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APPENDICE — 

Tableau X - Erreurs variables obtenues i I'^preuve dft- 









Bloc 


Normaux 


Demi-Aveugles 




(cm) 


{cmy 


1 


1.227 


1.806 


2 


1.410.. 


2;088 


3 


1.438 


2.457 


4 


1.450 


2.777 


5 


1.479 


3.425 


6 


' 1.984 


4.076 



Tableau XI - Distance parcourue (degree) lors de rautostimulation dans la condition A-RA (groupe V). 

Stances > 



Bloc 




1 


2 


3 


4 


^ 5 


1 




48.938 


57.961 


^ 61.769 


67.662 


65.808 




s 


9.331 


3,822 


6.225 


5.125 


3.511 


2 




52.266 


63.292 


69.549 


58.772 


66.255 




s 


8.897 


6.950 


6.326 


6.545 


6.971 


3 




64.236 


69.765 


66.951 


67.149 


49.418 




s 


5.099 


5.529 


2.844 


3.247 


4.611 


• 

4 


X 


36.240 


45.180 


46.935 


44.303 " 


43.59: 




s 


4.472 


5.143 


4.527 


2,543 


3.998 


5 




36.505 


27.399 


40.362 


39.336 


36.297 




s 


3.486 


13.660 


4.383 


4.974 


4.055 


6 




52.945 


46.207 


62.746 


61.239 


. 53.160 




s 


4.377 


3.636 


2.223 


3.242 


4.243 



Tableau XII - Distance parcourue (degrds) lors de Tautostimulation dans la condition A-RA (groupe DV). 



Bloc 




1 


2 


Stances 
3 


4 


5 


1 


X 


49.518 


42.928 


42.813 


38.326 


38.012 




s 


10.931 


4.808 


4.547 


4.440. 


6.546 


2 


X 


53.143 


60.991 


54.468 


61.570 


62.381 




s 


8.731 


7.488 


3.464 


6.629 


3.306 


3 


X 


57.348 


51.140 


48.309 


46.968 


- 47.481 




s 


9.057 


9.246 


10.457 


9.791 


8.570 


4 


X 


48.177 


54.037 


60.527 


53.193 


60.709 




s 


7.682 


7.263 


7.145 


0.442 


5.993 


S 


X 


51.885 


57.464 


52.564 


72.662 


57.592 




s 


10.127 


8.178 


5.973 


6.598 


8.414 


6 


X 


74.963 


70.444 


74.848 


62.061 


64.666 . 




s 


7.827 


4.351 


4.761 


4.499 


4.905 
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KNOWING WHICH MODALITY TO REPRODUCE IN THE, 
MATCHING OF VISUAL AND KINESTHETIC INFORMATION 



Karl M. Newell 
Diane C. Shapiro^ 

Motor Beha vior Labors tory 

institute for Chiid Behavior and Development 

University of Illinois at Urbana-Champaign 

Some years ago, CONNOLLY and JONES (1.970) proposed a 
model to account for the asymmetry they observed in cross- 
modal matching of visual (V) and kinesthetic (K) information, 
whereby K-V performance Is more accurate and less variable 
than V-K performance (CONNOLLY & JONES. 1970; JONES 
& CONNOLLY, 1970). They proposed that translation 
between the modalities occurs before storage in short-term 
memory although translation is ultifviately dependent upon an 
integrated long-term store. In support of the model, Connolly 
and Jones appealed to the earner findings of Posner and his 
associates (POSNER. 1967; POSNER & KONICK, 1966) ttiat 
visual information is retained better than kinesthetic informa- 
tion, because the latter is apparently uncodable and therefore 
susceptible to decay over time. Thus by inference, if only- 
visual information is rehearsable and K-V performance is 
better than V-K, translation between the modalities must 
occur at the beginning of the retention interval. ( 

Although the Connolly and Jones modal provides a par- 
simonious explanation of the cross and intra modal data 
relating to visual and kinesthetic information, empirical 
evidence togsi^ther with a number of issues concerning the 
model have appeared In the intervening years, which suggest' 
caution, in accepting the validity of their interpretation. . 

1. The rationale for the poslu^ation that translation occurs 
before storage , in short-term inemory is only a post hoc 
explanation. No attempt has been made to manipulate the 
time at which the subject knows what modality reproduction 
will be in, despite the apparent concern for it. 

2. The asymmetry observed In lhii' <:rtjss modal matching of 
visual and kinesthetic information has not consistently bjen 
found^(JONHSON. 1975). although the effect appears 
stronger with younge: children (MILLAR. 1972). and may be 
dependent upon whether kinesthetic information is 
presented actively or passiveiw (JONES. 1973). 

3. Recent work relating to t^e retention of kinesthetic infor- 
mation suggests that locatjxin infcmatlon at the very least is 
rehearsable (LAABS. 1973; MARTENtUK & ROY. 1972). 
Although' location was not a reliable cue In the Connolly and 
Jones experiments, i^^as available in the work of MILLAR 
(1972). yet both have reported the asymmetrical finding. 

We report two experiments which bear on the issue of 
whether subjects actively translate the modality information 
at the beginning of the retention interval. POSNER (1973) has. 
suggested that the choice of a given sensory channel to 
rehearse will only affect the preservation of the other 
modalities, to the extent that they are susceptible to decay in 
.the absence of rehearsal. Delaying knowledge of the 
.reproduction modality until the end of the retention interval 
should create a conflict for rehearsal and thus a decrement in 



1. Ms. Shapiro is now at the University of Southern California, 
Department of Physical Education. Los Angeles. CA 90007. 



reproduction performance, if translation occurs at the begin- 
ning of the retention interval. This hypothesis was examined 
initially in the traditional cross and intra modal design, and 
secondly in a design where the presentation was . . liven 
both kinesthetlcally and visually (KV) with reoror i on r ^'ino 
KV. K or V. 



EXPERIMENT 1 



Method 

Subjects 



The subjec!r< were 27 right-hand male and female 
volunteers frovYi ine University of Illinois. They were unpaid 
for their services. 

Apparatus 

A linear trackway, described in detail elsewhere (NEWELL 
1974; NEWELL & CHEW. 1974). consisted of two stainless 
steel rods (1 .27 cm. diameter) set horizontal and parallel 3.81 
cm. apart. A brass handle projected vertically from a near 
frictioniess slide attached to the rods. Red lights (Light 
Emitting D?odes, Monsanto MV 10B) were mounted at the 
.'rcax of the handle and at an adjacent position at the start. 
The lights could be controlled by the experimenter from a 
small battery system. Beneath the slide and hidden from the 
subjects view rested a metal bar with holes 6^yi«, 92/16 and 
IS^^As inches from the start position. A peg could be placed in 
the desired hole for presentation allowing the lever to. slide 
until it reached this peg. Affixed ir- the posterior of the slide 
was a pointer which transversed an interval scale marked off 
in Vt6**'» of an inch. 

Lights lo the experimental room were extinguished ' to 
• eliminate visual feedback of the apparatus surrounding the 
subject (NEWELL & CHEW, in press). The experimenter sat 
on the posterior side of the apparatus behind a black partition * 
and enclosed by black felt cloth. Auditory feedback from the 
moving slide was eliminated by piping white noise through 
earphones worn by the subject, when the slide was away from 
the start position. 

Procedure 

Upon entering the testing room the subject was seated with 
the right shoulder opposite the start positlon'and an arm's 
length from it. The subject was told that the task was to 
reproduce a series of different line lengths either visually or 
kinesthetlcally, having been originally presented with a visual 
or kinesthetic distance. The subject was Instructed that 
he/she would be told the reproduction mode at one of three 
times, before the presentation (early), immediately after the 
presentation (middle) or just before it was time to respond 
(late), and that this would vary from trial to trial. The subjects 
were given 4 practice trials which included each cross and 
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intermoda) pair. All subjects randomly received every possi- 
ble combmation of the 3 I'-ne lengths, 4 feedback conditions 
and 3 instruction time^. iotalling 36 trials. Reproduction 
began 10 sec. after the original presentation and the onset of 
white noise was the signal to respond. There, was a 45 sec. 
interval between the starting signal for each of the 36 original 
presentations. The arrangement for each feedback matching 
^ condition was: 

V-V The lights on top of the lever and the start position were 
lit and the experimenter moved the lever to a criterion 
distance and held it there for 1 sec. Then the ex- 
perimenter moved the lever back to the start position 
with the lights turned off. During rieproduction the 
experimenter turned the lights on and moved the slide 
until the subject said "stop" when he/she thought the 
distance matched that of the original presentation. 

V-K The presentation was exactly the same as in the V-V 
condition, however, the subject had to reproduce this 
distance kinesthetically by moving the lever the ap- 
propriate distance. The lights were turned out in the 
kinesthetic condition. 

K-K For the K presentation, the subject moved the lever to a 
stop and held it there for approximately 1 sec. The 
experimenter returned the lever to the start position. 
During reproduction the subject grasped the lever and 
attempted to replicate the distance given during the 
original presentation without the aid of a stop. 

K-V The presentation was the same as for the K-K present- 
ation. The subject had to reproduce the distance visually 
by saying "stop" when the experimenter moved the 
lever the appropriate distance. 

Results and discussion 

The absolute error data (units '/le m.) were subjecte'J to a 
completely within-subjects 4 (feedback condition), x 3 
(Instruction time) x 3 (line length) variance analysis. The main 
effect of instruction time was non-significant. F (2,52) < 1. 
The absolute error means for the early, middle and late 
instruction times were 16.09, 16.39, and 15.46 respectively. 
Thus, knowing prior to the initial line length presentation or at 
the beginning of the retention interval which modality 
reproduction would be performed in, did not facilitate perfor- 
mance in comparison to delaying knowledge of the modality 
required for reproduction until the end of the retention 
interval. The feedback condition was significant, F (3.78) = 
5.09, p < .01. Post hoc inspection of the means by the 
Newnrtan-Keuls procedure revealed V-V (12.91) to have 
significantly smaller error than V-K (18.14) and K-V (18.31), 
and K-K (14.57) to have significantly smaller error than V-K. 
These findings substantiate crossmodal matching to be more 
difficult than intramodal matching, but provide no support for 
asymmetry in the cross modal matching of kinesthetic and 
visual information. In the latier regard, they conflict with the 
early work of CONNOLLY and JONES (1970) and JONES and 
CONMOLLY (1970), but support the more recent work of 
JOHNSON (1975). The main effect of line length was also 
reliably significant. F (2,52)= 12.09, p .01. A Newman-Keuls 
test showed the longest line length (19.08) produced 
significantly larger error than both the shortest (14.18) and 
middle (14.69) line lengths. No interactions where significant 
(all'p's .05). -t o i 



EXPERIMENT 2 

Method 

The same subjects were used as in Experiment 1. Additional- 
ly, the apparatus and general procedure employed were 
identical to Experiment 1 except for the following: 

(1) the three line lengths used were 5 in'., 7'/i6 in. and 122/t6 

in.; 

(2) all subjects were given the line length under a KV 
presentation and were told whether reproduction would 
be KV, V or K prior to the initial presentation (early), at the 
beginofng of the retention interval (middle), or at the end 
of the retention interval (late); ' ' 

(3) all combinations of the 3 line lengths, 3 instruction times, 
and 3 feedback reproduction conditions were presented 
randomly to total 27 trials in all. Experiment 2 "r^^gan 
approximately 5 minutes after the completion of Experi- 
ment 1. 

Results and discussion 

A 3 (instruction time) x 3 (feedback conditions) x 3 (line 
length) within subject variance analysis of absolute error was 
conducted, As with Experiment 1, the main effect of instruc- 
tion time was non-significant F (2,52) < 1. The absolute error 
means for the early, middle and late instructions were 11.24, 
11 74 and 12.14 respectively. The main effect of feedback 
conditions was .significant, F (2,52) = 3.30, p < .05. A 
Newman-Keuls test indicated that KV reproduction (10.24) 
produced significantly (p < .05) smaller error than K (13.52). 
but that there was no reliable difference from the V condition 
(11.35). The Implications are that the more feedback 
channels available the better the performance, and, that 
visual intC/rmation is more useful than kinesthetic information. 
Thorfidin effect of line length was significant. F (2,52) = 16.92. 
p. v'1. The absolute error means for the small, middle and 
lo.; .': iv.ie lengths were 9.14. 12.09 and 13.88 respectively. All . 
pairwise comparisons were significant at the .01 level, except 
. the middle and long line lengths which differed at the .05 
level. None of the interactions were reliably significant (all p's 
> .05). 

GENERAL DISCUSSION 

The important finding from these two experiments is the null 
effect of delaying knowledge of the sensory modality for 
* reproduction until the end of the retention interval. Why no 
differences emerged between the instruction times is not 
clear and explanations offered can only be post hoc. Certain- 
ly the data seem contrary to the CONNOLLY and JONES 
(1970) notion that translation of the information between 
modalities takes place prior to storage in short-term memory, 
unless visual and kinesthetic information are not susceptible 
to decay in the absence of rehearsal (POSNER, 1973). 
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However, both location and dislahce information were 
reliable cues in these experiments which suggests that 
rehearsal would have faciliated reproductiori performance. 

One feasible explanation for the null instruction time effect is 
that subjects always- used the same strategy regardless of 
when they knew in which modality reproduction would be 
performed. Post experimental interviews revealed a number 
of subjects always tried to maintain the criterion distance 
visually, by turning their heads toward the target location 
regardless of the mode of the original presentation. Whether 
the present instruction time findings were due to this could be 
examined by making location an unreliable cue. 

The finding in Experiment 1 that intra modal matching of 
kinesthetic and visual information produces better perfor- 
mance than cross modal matching is consistent with previous 
experiments (CONNOLLY & JONES. 1970; JONES & 
CONNOLLY. 1970). However, no asymmetry was observed In 
the cross modal data and certainly more work is required to 
resolve the equivocal status of this issue with kinesthetic and 
visual information (CONNOLLY & JONES. 1970: JONES & 
CONNOLLY. 1970: JOHNSON, 1975: MILLAR. 1972). There 
are a number of procedural inconsistencies in these studies 
fl/hich may contribute to ttje conflicting findings. 

The final result of interest comes from Experiment 2. 
/Vithdrawing visual feedback for reproduction of a KV 
presentation, produced a significant decrement in perfor- 
nance. The same effect did not occur for the V reproduction, 
vhich implies thai it is visual information which is 
iredomlnantly being used in a KV reproduction. These data 
ire essentially consistent with some previous finding 
NEWELL & CHEW. In press) and confirm the dominant 
die of vision in the reproduction of positioning movements 
ADAMS & GOETZ. 1*973). 
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Any discussion of motor, control must, and usually does get 
around to addressinig questions concerning the role of 
feedback In the control of movement, In fact very early 
theories of motor control (JAMES. 1890) as well as more 
recent ones (ADAMS. 1971; SCHMIDT. 1975) have been 
predicated almost entirely on feedback being the prevailing 
and dominant source of control. Feedback, as the term ha^ 
./been employed, carries a rather restricted meaning and 
/ refers largely, if not specifically. . to the proprioceptive ' 
consequences of movement. There . is nO' doubt that 
proprioceptive feedback occurs and little doubt that it is vital 
to the regulation of most motor behavior. The most convin- 
cing case for its primacy is the decrement in the performance 
of deafferented animals and humans, 

The fact that . some movements are. or at least can be. 
performed with reasonable accuracy in the absence of 
proprioceptive feedback however, requires a re- ^valuation of 
its role or at least a search for other mechanisms of control. 
Since the f'-:re,^oi'!g proposition (that some movements can 
be perfr with reasonable accuracy in the absence of 
pfopric: r feedback) might be considered df^batable. it 
will be u .0 reviev./ some of the evidence. 

Fi'-sl of Jll. there is the observation that some movements are 
fcxeculbd ,w:th SUCH rapiciitv that proprioceptive feedback 
occufs loo late to have any influence over their course. 
Reaction time to movement-produced stimulation has been 
estimated to be as low as 120 msec. (CHERNIKOFF and 
TAYLOr-i. 1952), Moven-.ents such as rapid striking motions 
are neveMheletis often completed iij less than even^120 msec, 
and could not possibly be under feedback control. The most 
frequently employeo explanation for such performance is 
that rspid rtovemeoti? are preprogrammed responses that 
are run otv much the way a computer executes a set of 
comniands. The analogy may eventually prove to be a 
deficient one, ',but even so it would appear that even 
preprogrcj.rmed instructions to muscles would need some 
kind of crciCk since incorrect instructions m ohl be .ssued. 

CIrtical Vcork .by 'ASHLEY (1917) had sh- \y,at a pa':i« it 
to'.aily iepfiyefd of afferen's from the lef- ^f.^^r was able to 
dur icate a ven extent c« movement at that . -nt as weil ao s 
normal person, Th(3 patient, as the result * a gunshot injury 
to the SDir.al cord, was left with complete anesthesia of ih;? left 
knee ioint. but had ur?lmpaired motor functions abo^e the 
knee. Lashley first conducted extensive diagnostic testing to 
ascertain th?* ih^ patient had no sensibility to passive 
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T. Prop ioceptjon is used here in the sense that SHERRINGTON 
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movement in the joint. LASHLEY found that the pattern and 
extent set by the first movement m a series was quite 
accurately duplicated on succeeding trials. He also found that 
the patient, when asked to make movements of varying 
extent, did so quite accurately. While the actual extents of the 
movements produced differed from that requested, the 
extents produced were ordered in non overlapping 
categories corresponding to the requested extents. Clearly 
the patient had some source of Information about the 
movement other than proprioceptive feedback, 

A similar line of evidence has been offered by TAUB and 
BERf^AN (1968). These authors observed that surgically 
deafferented monkeys recovered reaching, grasping and 
general locomotor movements to preoperative levels of 
efficiency, even In the absence of vision. While there Is 
question as to whether or not the deafferented animals 
learned new movements, the case made for improvement in 
performance of existing learned movements is convincing. 

Evidence for the proprioceptive indep<-.idence of movement 
even lower on the phylogenetic scale comes from the work of 
WILSON (1961) who found that wing beat frequency of 
locusts could continue, largely unaltered in tne absence of 
afferent feedback, Wilson suggests centrai patterns of motor 
responses may be genetically determined (at least in lower 
phyla) and not dependent on peripheral feedback. 

The observation that reasonably accurate movements can be 
made in the absence of proprioceptive feedback has 
provoked some speculation as to the mechanism of control in 
such situations. The speculation that has achieved the 
greatest attention offers the follow. ? j hypothesis : Along with 
the issuance of motor commands to the responding 
musculature there is signalled a corresponding copy of the 
command to an internal (CNS) comparator mechanism. Here 
the actual commands are compared to the intended com- 
mands. Any discrepancy or mismatch can then effect the 
issuance of new commands to reduce the discrepancy 
(BERNSTEIN. 1967 pp, 128-129), All this is hypothesized to 
happen independent of proprioceptive feedback. The 
mechanism of control suggested then, is an internal feedback 
loop. Control then, is presumed to be feedback based, but 
fcedbark as used here lies outside the more restricted 
implication of the term as applied to proprioceptive feedback 
models of control. 

Although described as an internal feedback loop (appk ently 
fror>'. ir.a mechani'm's presumed neural circuitry), such a 
control mecianism might more accurately be termed a 
'•fee jfc/ ward" control system since it is signalling information 
about an event that'ias yet to happen, the movement itself. In 
fact. MACKAV(1SS6)hasdescribeditassuch. 

Other investigators In discussing the same or related notions 
have employed varying terminology. HBLMHOLTZ (1 925) had 
very early, suggested a "sense of innervation." The terms 
"efference copy" and "reafference" were suggested by VON 
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•HOLST and MITTLESTAEDT (1^50) in describing how motor 
commands to the occulomolor system infliiences the stability 
of the visual image during eye movements SPERRY (1950) 
used the term "corollary discharge ' in his reports on the 
optokinetic response produced by eye rotation in fish. 
SPERRY's meaning of the term "coroilr'ry discharge' as well as 
Its presumed function In vlsu?i' rr.-'v-r coordii'>.gtion differs 
little from that tended by VC ; . -^LST's and MITTLE- 
STAEDT's use of the term "e* ; j copy. ' Both quite 
explicitly argue that internal fer loops function to 

regulate motor bahavior and visuc eption. 

HIGGINS and ANGEL (1971) i.-re recent investigation 
have revived the term *:mo iiriow" in explaining how 
movement errors in a step fuit^::on tracking task could be 
corrected in. less than, a visual or proprioceptive reaction 
lime. While the terminology employed in discussions of 
internal mechanisms of control varies, the central idea is the 
same — that internal fjeedback occurs in conjunction with, but 
prior to. a motor response. 

The assumption (predicated in part on experimental 
evidence) that the internal feedback loop functions prior to 
proprioceptive feedback, makes the hypothesized 
mechanism more amenable to experimental testing. Some 
control functions should be observed to occur earlier than 
would be predicted on the basis of proprioceptive feedback. 
HIGGINS and ANGEL forexample employed thisveryassump- 
tlon to evaluate for the existence of central efferent 
monitoring. These Investigators reasoned that if central 
feedback loops exists and If they function earlier than the 
more tardy proprioceptive feedback mechanisms, then 
movement errors should be amended in less than a 
proprioceptive reaction time. Using a sfep function tracking 
task these Investigators found that errors in movement 
directionality were amended in less than subject s individually 
determined reaction times. 

It is the presumed early occurrence of central feedback loops 
that allow for the strategy emp' ..ed in the present report. If 
accompanying motor commands to muscles there is a 
corresponding discharge to perceptual mechanisms through 
internal feedback loops, then a performer should experience 
the movement before It has actually gotten underway.^ To test 
this hypothesis subjects were administered a reaction time 
task for which the response was a thumb movement (flexion) 
of approximately 80 degrees and consuming approximately 
100-150 msec. In addition to the stimulus to which subjects 
had to respond by moving the thumb (a 300 Hz tone), a 
•second stimulusflO^sec. lightflash) wasinterjected atvarying 
temporal locations in the course of the response. The flash 
was interjected anywhere from before the actual movement 
was underway until well after the movement was completed. 
The subject was then asked to report where in the course of 
the response the flash occurred. If subjects were aware of the 
movement before it had actually begun then one would 
expect reports of the flaj^h occurring during the course of the 
movement when in fact the movement had no' yet started^ 



2. Whether perceptual and control functions are one and the same is 
of course a debatable issue. For elaboration see t/iorough review 
and data by FESTINGER. BURNHAM. ONO. and BAMBER. 1S67 
and FESTINGER and EASTON, 1974. 
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METHOD 

Subjects 

r-'ive f ight handed males ranging in age from 21 to 27 years 
(meotdn age = 22 years) volunteered to participate In the 
present study. All subjects were naive as to the hypothesis 
under Investigation. 

Apparatus 

Subjects sat at a table peering into a completely darkened 
viewing box constructed from plywood and anchored secure- 
ly to the table top. The viewing box was approximately cubicle 
and measured roughly 46 x 51 x 51 cms. The front panel of 
the box (that side facing the subject) had an oval hole, the 
shape of a swim mask cut out at eye level. Into the hole was 
mounted a swim mask so that when a subject peered Into the 
viewing box with his face firmly against the opening, the 
rubber edges of the mask blocked out all light. A small hole 
was cut In the rubber edging of the mask right below the 
nostrils to prevent breathing discomfort. 

The rear panel of the box was constructed at a slight angle to 
the vertical (30 degrees, slanting away from the subject) so as 
to make its surface at nearly right angles to the subjects line 
of vision. This was necessary since in the seated position, and 
peering into the view box the subject's head was tilted slightly^ 
forward. 

From the rear panel of the box was cut an opening 14 cm. in 
diameter Into which was mounted the globe of a Grass 
(Model PS 22) photostimulator. The borders of. the globe, 
where it fitted into the opening, as well as all other joints were 
well sealed leaving the Interior of the box completely light 
free. The interior of the box was painted flat black to allow as 
little "etlectlon as possible from photostimulator flashes! 

Also located on the table top. just to the right of the view box, 
was a thumb lever that fastened onto the interphalangeal joint 
of the right thumb and which rotated through approximately 
80 degrees from flexion of the thumb. Movement of the 
thumb lever rotated the shaft of a linear, precision poten- 
tiometer to which it was coupled and whose output voltage 
was proportional to the amount of rotation occurring in the 
lever. 

A Grason Stadler. 45 ohm headset was worn by the subject 
over which a 1300 Hz tone generated from a Wavetek (Model 
132) function generator was delivered. The tone, initiated at 
the start of a trial and lasting for a randomly determined 
foreperiod, was abruptly terminated by switching logic con- 
trolled by Hunter (Model 111C) interval timers. Cessation of 
trj tone was the stimulus to which the subject responded by 
rapidly flexing the right thumb. 

A custom designed. -Integrated comparator and timing circuit 
allowed for the triggering of the photostimulator. Triggering 
could occur after any interval following the cessation ot tive 
tone. Flashes occurring bcjfore tijje movement started were 
triggered by having rvvitching logic shutting off the tone 
start a timer that operated the photostimulator after an 
Interval less than a reaction time. Flashes occuring during the 
movement were triggered by having a voltage cooiparator 
Circuit operate the photostimulator when the thumb lever 
passed a point yielding a voltage corresponding to the preset 
comparator voltage. Flashes occurring after the completion ' 
of the movemeifit wp^^"' triggered by having the voltage 
corresponding to the middle of the final third of the move- 
ment start a timer that operated the photostimulator after a . 
timed interval. The timing and comparator circuitry then 
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. allowed for the presentation of the light flash (10 usee, in 
duration) at any point from well before the movement started 
till well after It was completed. 

Electromyograms were recorded from the flexor pollicus 
brevis muscle of the responding thumb using surface elec- 
trodes. Two Beckman. mini (silver, silver chloride) recording 
electrodes were placed over the belly of the muscle ap- 
proximately 2 cm. apart and secured with double backed 
adhesives. Resistances across the recording electrodes were 
kept under 3000 ohms. A third ground lead was attached to 
the right earlobe. Electrical activity from the muscle was 
conditioned using two cascaded Textronix (Model 122) low 
level preamplifiers. Recording the electromyograms allowed 
for the fractionation of the total reaction time(RT) Interval into 
Its premotor (PMT) and motor (MT) components. ^ 

All stimulus and respc ^r»e events were recorded using a • 
Honeywell (Model 1508) VIslcorder with a paper speed of 200 
mm/sec. which allowed for resolution to the nearest 5 msec: 
A sample|recording Is shof^n'ln Figure 1. 

Statisticel Analysis 

The independent variable in the present experiment was the 
temporal location of the light flash, the dependent variable 
the reported subjective estimate of .when it occurred. The 
exact temporal location of the flash Selative to the course of 
the movement however, could not be exactly predetermined. 
Rather its location was dependent in part uyc^i th<^ i^ it • ''s 
RT. or movement time (MVT) both of which w^Te variaf^^e. ; or 
example, a flash set to occur 100 msec, after tncW;3;»**on of 
the tone would occur 50 msec, before ; „t the 

movement if RT was 150 msec, but 1C»0 nsnc bcli: - "" t*.\e 
, movement if RT was 200 msec. Similarly, 'iJi.v x j.. . 'to occur 
during the first. r9Cond, or final third of »h^.' ^^nent woula 
occur l^ter > ; ^>^o cV^rt of the moverr ^n: tor slow 
movements iMt» Vast movements. The values of the 
independent v,:./»r.:.H uvider .vhich associated values on the 
dependent variv^;: w^-e jHa red then, were not wholly 
under expef'Ticr-v.^ . -r.frol. ha'ihtr i-hey were determined in 
part b; ':iie i?..tr»fett*s response parameters. 

The tempofsi Iccat.Dr of the flash was computed in the 
following manner: 

(1) RT. the interval between the cessation of the tone ant 'he 
start of the movement, was subtracted from the flash 
delay, the Interval between the cessation of the tone and 
the occurrence of the Mash. If the flash occurred during 
the RT Interval the res\Ai of the subtraction was a negative 
value whose magnitude rtitpresented (in msec.) how long 
before the movement staged the flash occurred. 

(2) If the flash occurred during- (he movement the result of 
the subtraction was positive, less than MVT, and in- 
dicated how lonp after the start of the movement the flash 
occurred. 



(3) If the flash occurred after the completion of the move- 
ment, the result of the subtraction was positive and 
greater than^MVT. For such trials MVT was subtracted 
from the difference, flash delay — RT, the resulting value 
indicating how long after the completion of the movement 
the flash occurred. 

Each subject then, had 200 trials with varying flash locations 
and rendered a subjective estimate of flash location for each. 
The 200 flash locations for each subject were then grouped 
into twenty-five 20 msec. Intervals. Intervals of 20 msea were 
employed as compromise between obtaining sufficient 
measures to Insure a reliable mean subjective estimate for 
each interval without obscuring the true relationship between 
the actual and subjective flash location by making the 
. intervals too wide. 

The mean subjective estimate was subsequently computed 
for each of the twenty-five flash location intervals. The 
number of flashes and consequently the number of subjec- 
tive estimates occurring for each of the twenty-five intervals 
varied. Most Intervals contained at least five observations per 
subject, a few as many as nineteen. A group mean was then 
conriputed for each of the twenty five intervals with each 
"subject's contribution to the group mean weighted according 
to the number of observations comprising the individual 
subject means. The above descriptive analysis allowed for an 
assessment of the relationship between actual and subjective 
flash location. Correlation and regression analysis was per- 
formed to determine more precisely the form of the 
relationship. 

Means and standard deviations were also computed for each 
subject's MVT, RT and its component delays, PMT and MT. 
Mean RT's and MVT's were determined to assess if perhaps 
subjective ^estimates bore any relationship to them. 

Subjects were first oriented to the apparatus and the ex- 
perimental task. The orientation, which actually included a 
few practice trials, was useful since It permitted the adjust- 
ment and calibration of the thumb lever to su^t the - 
morphology and response parameters of each subject. 
Following this brief orientation, recording electrodes were 
applied after which the subject was returned to the apparatus 
for more precise instructions and the start of testing. 

Subjects were told they would hear a tone through the 
headset at the start of each trial. The tone, they were told, 
would cease after a variable interval and that cessation of the 
tone was the signal for them to react as quickly as possible by 
depressing the thumb lever. The thumb movement was 
instructed to be made through the entire range of motion that 
their thumb could comfortably travel. 
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Instructions were given that a brief flash would occur some 
time after the cessation of the tone. Subjects were told to 
report, after their response, on a scale from one to five when 
they believed the flash to havo occurred relative to the course 
of the movement. If they believed the flash to have occurred 
before the movement started they were toid to report a "one." 
If they believed the flash occurred in the early part of the 
. movement they were to report a "two," in the middle of the 
movement a "three," near the end of fhe movement a "four," 
and if they believed the flash occurred after the movement 
was completed they were to report a "five/* Subjects were 
further instructed that if they had no notion of when the flash 
occurred to. simply report that they could not estimate. 
Instructions were also given that if they. felt equally inclined- 
towards two adjacent values to report neither. If however they 
felt even slightly more inclined toward one of two adjacent 
values they should report the favored vcUL't,'*. 

Following final clarifications, subjects were administered 
twenty practice trials followed by 200 test trials. Blocks of fifty 
test trials were separated by a five minute rest interval. 

Each trial followed essentially the same sequence of events. 
The trial was initiated by the onset of the tone v;hich remained 
on tor a randomly determined interval of 2.0. 2.5. 3.0. or 3.5 
sec. The subject responded to the cessation of the tone by 
depressing the tnumb lever. A flash was delivered at any one 
of ten temporal locations in the response : 75, 100. 125, or 150 
msec, after the cessation of the tone, or as the lever passed 
the middle of the first, second or final third of its excursion, or 
at 75. 100, or 125 msec, after the thumb iever reached the 
middle of .the. final third of its excursion. Flashes occurred at 
each of the ten temporal locations an equal number of times 
over the"200 test trials in a randomly permuted order. 

RESw^LTS 

A sample trial is depicted in f ure 1. The time course of the 
movement shown by trace* G very representative of the 
pattern of movements observed in all subjects as is the 
pattern of EMG activity (trace D) producing the movement. 
Figure 1 shows the flash occurring before the start of the 
moment very near the on&c;l of EMG activity. Thp intervals 
corresponding to RT, MVT. and flash delay are shown near 
the top of the figure. The fractionated compone ?ts of RT. 
Pfi/IT and MT, are shown near the bottom of the * .ra. 



Figure 1 - Sample trial. 
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Mean RT, PMT, MT, and MVT along with corresponding 
standard deviations for each of the five subjects are 
presented in Table I . Subjects responded to the cessation of 
the tone with a mean latency of 171.1 msec, with a thumb 
movement that took on the average 109.5 msec. The obtained 
reaction times are not significantly at variance with other 
reported auditory RT's (e.g. Chernikoff and Taylor. 1962), 



181) 



202 



Mouvement. Actes du 7« symposium en apprentissage psycho-moteur et psychotogie du sport. Octobre 1 975. i. 



Table I - Means and Standard Deviations for RT, RT components and MT for Individual Subjects. 



Premotor 



Reaction time 
- Motor 



Total 



Movement time 



Subject 


Mean 


SD 


Mean 


SD 


Mean 


SD 


Mean 


SD 


. MT 


118.3 


33.4 


4S.6 




164.9 


'32.9 


102.7 


11.8 , 


RN 


152.0 


46.1 


46.9 


9.8 


198.9 


46.8 


108.0 


13.2- 


WV 


"1 111.9 


32.9 


36.3 


10.8 


148.2 ■ 


29.7 


108.3 


11.6 


MM 


126.9 


55.6 


37.8 


7.6 


164.7 


55.7 


94.5 


10.9 


DD 


123.2 


33.7 


55.8 


13.8 


179.0 


32.2 


134.0 


13.9 


Group 


126.5 


'5.3 


44.7 


7.9 


171.1 


19.0 


109.5 


14.8 



Note.: Entries are in msec. 



Group, mean subjective estimates are plotted against flash 
location in Figure 2. Points are plotted such that early 
occurring flashes are located on the extreme left of the figure 
and proceed forward in time toward the right hand side of the 
graph. The abccissa is partitioned into thirds corresponding 
to. and accomodating flash locations occurring, before, 
during and after the movement. 



Figure 2 - Group mean subjective estimates of flash location. 
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As can be seen from Figure 2 flashes occurring earlier than 
132 msec, before the start of the movement were correctly 
and invariably estimated to have, occurred before the start of 
the movement. Likewise, flashes occurring more than 152 
msec, after the completion of the movement were correctly 
and invariably estimated io have occurred after the move- 
ment. More interesting however, is that flashes occurring 
approximately between 32 msec, before the movement and 
the actual start of the movement have a mean subjective 
estimate of greater than 1.5. This indicates that flashes 
occurring during this interval were more frequently estimated 
to have occurred during/rather than prior to, the movement. 
In. fact, flashes occurring just as the movement was initiated 
(the zero scaling on the abscissa) have a mean subjective 
estimate of 2.23, indicating such flashes were at times 
estimated to occur beyond the initial segment of the move- 
ment. 

If the flash locations that were correctly and invariably 
estimated (those with a -mean subjective estimate of one or 
five) are omitted, the relationship for the remaining data 
points can be quite adequately described as linear (r =^ .99). 
That such is the case suggests two things. First subjects 
apparently did not scale according to classiclilly observed 
phychophysical laws. Secondly, subjects show a rather good 
ability to scale, at least relatively, the location of the flash. 

DISCUSSION 

The present experiment was conducted to determine if 
subject's would, under the experimental conditions, estimate 
a movement to be underway before in fact it was. That they 
do, in /act in some cases more often than not, is clearly shown 
by the data. Whether they do so because of some perceptual 
consequences of internal feedback loops, or whether they do 
so out of an Inability to scale with precision still remains an 
open question. 
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An argument could be made that subjects, perhaps because 
of information processing limitations, are simply unable to 
scale flash location with precision. As a result their subjective 
categories (i.e. 1, 2, 3, 4, and 5) may have substantial overlap. 
Such category overlap would help explain subjective^ es- 
timates of two or greater being reported for flashes occurring 
before the movement had actually started. 

The data, largely because of their descriptive nature, do not 
make for a strong argument in favor of early occurring central 
feedback loops with a perceptual function. What is needed, 
but missing from the present experiment is a control condi- 
tion against which the reported data can be compared. 
Exactly what that control condition should be is debatable. 
What is needed is a similar scaling task where efference is 
absent. Such a condition might be achieved by conducting 
the trials as they were except passively moving the thumb 
through a similar motion. This arrangement would be essen- 
tially the same scaling task .1 the absence of efference but 
with proprioceptive estimates since proprioceptive feedback 
is presumed to occur later than central feedback could. 

Passively moving the thumb, however deletes from the task 
one of the subject's' responsibilities — responding to the 
cessation of the tone. If the subjects scale imprecisely 
because of information processing limitations then the 
suggested control condition may not be appropriate. While it 
does meet the requirement of proprioception without, 
efference if probably also is a less demanding task in terms of 
the information ot be processed. 

Although it is difficult to make a statistical argument for 
internal feedback from the present data, a strong intuitive 
argument can be made from several considerations. It can be 
■ seen from Figure 2 that up to approximately 125 msec, before 
and after the movement subjects scaled flash location cor- 
rectly and invariably. In other words it is between ap- 
proximately 125 msec, before and after the movement that 
subjects* estimates contain any error. That Is, it appears that 
perceptually the movement is extended in time. Further, the 
movement is extended perceptually almost equally before it 
starts as it is extended after it is completed. If subjects were 
relying only on proprioceptive feedback to formulate their 
subjective estimate of flash location, then one would expect 
the movement to be extended further after than before the 
movement. Proprioceptive feedback, after all, cannot occur 
before, but does continue after the cessation of the move- 
ment. 

It should b^ noted however that there Is muscular activity 
occurring before the actual movement begins. The mean 
motor time, was found to be 44.7 msec. Muscle afferents 
could possibly be signalling feedback about the movement, 
although whether their activity has any perceptual conse- 
quences is a currently debated issue (GOODWIN, 
McCLOSKEY. and MATTHEWS, 1972; KONORSKI. 1967: 
OSCARSSON and ROSEN, 1963). Figure 2 reveals however 
that it is around 40 msec, before the nr^ovement Is Initiated 
that subjective estimates begin to be closer to two than to 
one. 

Another intuitive argument can be advanced from in- 
vestigating the slope of the least squares regression line fitted 
to the data. The predicted mean subjective estimate for 
flashes occurring just as the movement was being initiated 
(zero scaling on abscissa of Figure 2) was 2.0. The subjective 
category "two" included flashes whose mean temporal loca- 
tion corresponded to the initiation of the movement. If 
subjective estimates were proprioceptive based the mean 
flash location for the "two" category would be predicted to 
occur further into the movement. 



Finally the results need to be considered in the light of what is 
known about information processing limitations of the human 
performer, especially since the task required vigilance to two 
or more signals. It is a well documented observation that the 
response to the second of two signals closely spaced in time 
will be longer than a normal RT. The added delay is 
presumed to be due to a psychological refractory period 
(WELFORD, 1952) and is inversely proportional to the 
separation of the two stimuli. The offset of the tone and the 
light flash in the present experiment is analogous to the "two 
closely spaced stimuli" situation of psychological refractory 
period experiments, although only one, the tone, required an 
overt response. If however, the psychological refractory 
period holds for the conscious registration of a stimuli,. then 
flashes following closely behind the offset of the tone would 
be expected to be estimated as occurring later than they 
actually did. As psychological refractory experiments clearly 
demonstrate however, the longer the separation between two 
successive stimuli the shortet delay to the second one. If 
In the present experiment sufji&cts were estimating flashes to 
occur later than, they actually did (which is analogous to their 
estimating movements to start earlier than. they did) one 
would expect the perception of early occurring flashes to be 
delayed longer than later occuring flashes. That such was not 
the case can be seen from Figure 2. Subjects' estimate of th'a 
temporal location of the light flash did not vary inversely with 
the interval separating the two stimuli rather it varied propor- 
tionally. 

In an experiment analogous to the present one, and reported 
in Boring's History of Experimental Psychology subjects had 
to estimate the relative temporal occurrence of two stimulus 
events. Subjects watched a pointer rotating continuously 
about a clock face, and reported Its location upon the 
presentation of a brief tone. It was observed that when the 
tone, occurred say when the pointer was a five, subjects 
reported it to have been at four. The interpretation led to what 
was called the "doctrine of prior entry" which can be 
summarized as follows: Due to information processing 
limitations which leave the subject unable to process two 
signals simultaneously, signals will be processed in serial 
order. Since the subject was instructed to listen for the tone 
and since the actual pointer location and the tone occurred 
simultaneously the tone was per'celved as occurring first. The 
last pointer location processed before the tone then was the 
one reported as occurring with the tone. 

If the analogy between that experiment and the present one is 
correct, then one might expect flashes occurring 
simultaneously with the start of the movement to be es- 
timated as occurring earlier than they did since subjects were 
instructed to attend to the flash not the start of the movement. 
^That such was not the case raises suspicions that subjects do 
'get information about a movement before it actually begins. 
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EFFECT OF PRETRAINING 
ON PERFORMANCE ERROR 
IDENTIFICATION* 



ShIrlJames Hoffman and Charles W. Armstrong 

School qt, Education 

Division of Teacher Development 

University of Pittsburgh 

EFFECTS OF PRETRAINING ON 
PERFORMANCE ERROR IDENTIFICATION 

Detecting critical flaws imbedded In the technique of the 
performer Is an Important, but exceedingly difficult instruc- 
tional task. The teacher or coach who is unable to pinpoint 
discrepancies between the learner's response and the re- 
quired response lacks a prerequisite pedagogical skill and is 
helpless In knowing hovy to proceed with instruction. The 
development of this Important ability, therefore, should be a 
primary objective of the professional efforts of those respon- 
sible for training teachers and coaches. 

Actually, little more Is known about how students should be 
trained t6 observe and evaluate movement responses than 

' was known 25 years ago when Robert KRETCHMAR (1949) 
urged researchers to determine which « visual habits » are 
best for observing complex movement configurations and to 
design arid test training programs for the development of 
these habits. This embarrassing state of affairs stems from a 

^ tradition of neglect of research on the psychological 
phenorpena associated with skill analysis. This study was 

' designed to gather some preliminary data concerning the 
extent to which competency In performance error identifica- 
tion could be developed through short term training ex- 
periences and to explore the relationship between visual 
• imagery and competence In error identification. 

Evidence has been produced in a small number" of studies 
. which suggests that detection of errors In gymnastic skills 
(GIRARDIN & HANSON. 1967), the ability to recall details of 
previously presented film of sport skill performances 
(MOODY. 1967) and the ability to compare films depicting 
performances of cartwheels and batting responses with pre- 
established models of correct performance (BISCAN & 
HOFFMAN. 1975; HOFFI\MN & S^MBIANTE, 1975) all are 
related to.S's experience with the skills being evaluated In 
only Osborne and Gordon's study (1972). where it was found 
that members of a college varsity tennis team were no more 
accurate In their evaluation of the tennis forehand than Ss 
who had never played nor received instruction in tennis, have 
the findings run counter to the experiential hypothesis. The 
Indication from these studies was that competency in perfor- 
mance errpr identification would be subject to modification 
through systematic variation of a S's experience with a skill. 

The nature of experience that might facilitate development of 
proficiency In performance error identification has not been 
Indicated in earlier studies. For examplo. does experience in 
observing models of highly skilled performers, or experience ' 
observing a wide range of quality of responses develop this 
critical ability? In typical training approaches; it has been 
customary to adept the former approach and focus the 
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trainee's attention on loop films and other visual displays of 
expert performance. 

The hypothesis guiding the conduct of this study was that 
visual experience with both common performance errors and 
models of highly skilled performances would be a more 
effective training experience than visual experience with 
highly skilled perfiDrmances alone. Such an assumption 
though untested, has undergird a series of projects In which 
investigators have iuentlfied and recorded on film, sport skill 
performance errors which have a high probability of 
appearing ln"a learner's repertoire (HIGGINS 1970- 
HOMEWOOD. 1955: MABRY. 1965). The assumption would 
appear tenable in light of data from a host of studies (scq 
GIBSON. 1953) which have indicated that familiarity with 
material gained prior to testing can improve accuracy in 
perceiving that material, and that practice in visually dis- 
criminating among rhembers of a class of objects facilitates 
recognition of members of that class (ELLIOTT. WILLS & 
GOLDSTEIN. 1973). It follows that Ss who have had visual 
experience with performance errors as well as correctly 
modelled performance (the entire range of the class) are 
more likely to identify errors when they appear in the learner's 
response. 

It has been proposed that in evaluating motor skill perfor- . 
mances, the observer matches the learner's response with 
mn^MAKf' ,[.®P';®sentatlOn of acceptable performance 
(HOFFMAN, 1974), a process not unlike that involved in 
pattern recognilUp tasks. It Is a widely held hypothesis; that 
/DAW J? fi^l°.^^ mediated through visual images 

(KAVio. 1 971 ) and a small amount of evidence has suggested 
that Ss reporting more visual images can more accurately 
IffflSf^'it^'J'^^^'''^^ who report less vivid imagery 

(MARKS, 1973). More specifically. Hoffman and Semblante 
found significant correlations between S's reported vividness 
of the image of a previously presented model of a . highly 
skilled batter and scores on a test where Ss were required to 
compare test responses with the model. In addition, signifi- « 
cant correlations were found between Ss' reports of visual 
imagery control and scores on the test, suggesting Involve- 
ment of a generic visualizing ability. 

Perhaps the apparent involvement of visual imagery ability in 
a task which requires Ss to discriminate responses against a • 

.t^ ^(efeoryped model should not be too surprising. 
Whether vividness of the image of the criterion performance 
and control of imagery however, are related to performance 
on a test in which Ss arejequired to evaluate responses on 
the basis of a set of propositions which describe acceptable 
performance is another matter, and it was this question that 
was also examined in this study. 

METHOD 

Film Preparation 

Training and test films used in this study were selected from a 
collection of 8mm films which depicted over 200 trials of the 
two-feet standing long jump as performed by children In 
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grades K - 9 (side view). Films were examined using single 
franfie, stop-action and 'projection rates of 6 and 18 f/s. 
Technique used by Jumpers was evaluated on the 'basis of 
eight criteria statements which Incorporated basic 
blomechahlcal features of skilled performance. The 
statements were formulated to include definitive spatial and 
temporal checkpoints to facilitate determination of presence 
or •absence of specific criteria. Absence of a critical perfor- 
mance criterion In a filmed performance was interpreted as 
an 'error in technique. The criteria used are presented in 
Figure 1. • 



Figure 1. Characteristics of correct performance of the standing long jump. 



PRELIIMINARV 
PHASE 



1 . .Upper arms are swung rearward so that they are at least parallel to the floor. 

2. Feet remain side by side during preliminary phase. One foot does not slide or step in 
front of the other during this phase. 



PROPULSiVE 
PHASE 



FLIGHT 
PHASE 



3. Jumper takes off with two feet simultaneously. 

4. Upper arms clearly move in the direction of the jump so that they are at least parallel 
to the floor and in front of the body. 



5. Both knees are flexed to at least right angles (90 dr «s) at some point during thi? 
' flight. 

6. As the Jumper descends, both upper arms clea' ackward so that they pass 
the vertical plane. 



LANDING 7. Both knees flex during the landing phase to lower the ihlgl> to a position^here it is at 

PHASE least parallel to the floor. ' [ 

8. Upper arms are positioned clearly forv.ard :!m vertical plane at Bome point 
following touchdown. \ 



Films were selected for use on the basis of technical quality 
and the extent to which the performance unambiguously 
depicted conformance or nonconformance to specific 
criteria. All performances were authentic executions of the 
skills- none were staged. The films were evaluated in- 
dependently by two judges who were permitted to view the 
films as often as desired. Following an initial viewing session, 
interjudge agreement was 95%: A replay of the disputed 
items increased agreement to 98%, Items on which agree- 
ment could not be reached were eliminated. 

Subjecis 

Eight-six preservice physical education trainees, freshman to 
senior levels, were required to participate in the experiment 
as part of course requirements. Three Ss were lost due to 
schedule conflicts and termination of enrollment. 

{Mental Imagery Tests 

The Vividness of Visual Imagery Questionaire (VVIQ) 
(MARKS, 1 973) and the Gordon Test for Visual Image Control 
(QCT) (RICHARDSON, 1969) were administered two weeks 
prior to the experimental program. The VVIQ is a IB^item 
self-report questionaire which directs S to summon images 



for specific visual phenomena and to rate the vividness of the 
image on a scale of 1 ("perfectly clear and vlvid\as normal 
vision") to 5 ("no image at all"). Marks reported a\test-retest 
reliability coefficient of .85 for the VVIQ. \ 

The GCT contains 12 statements which require Sto report his 
ability to visualize objects in a variety of changing contexts 
and thus "control" images from one instance to the next. 
JUHASZ (1972) has reported odd-even reliabilities fof the 
GCT ranging from .88 to .95. 

Procedure 

Ss were randomly allocated to four groups which were 
randomly assigned to one of four conditions: Correct (Cr) 
N = 21 : Correct-verbal (Cv) N = 19: Cocrect-error (Ce) N = 21 : 
Control (C) N = 22. In order to provide common points of 
reference in communicating about the skill, all groups were 
given a brief orientation to the four major performance 
phases (preliminary, propulsive, flight and landing) which 
included visual demonstration. 
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Cr. Ss were given opportunliy to study tne eight perfor- 
mance criteria and were provided with multiple replays of 
four different performances which conformed to all of the 
criteria. An 8-item "phase test" which required Ss to match 
each of the criteria statements with the performance phase in 
yffUlch they occurred was administered and was followed by 
feedback. Ss also observed 14 different examples of correct 
performance and were required to indicate whether each 
example conformed or did not conform to the established 
criteria. In all cases the examples conformed to the criteria. 

Cv. Ss were given opportunity to study only verbal descrip- 
tions of the performance criteria. No visual examples of 
correct technique were provided.- In addition to the phase 
test, an 8-item verbal recognition test which required Ss to 
Identify incorrectly formulated statements describing perfor- 
man^ce criteria was administered. Ss were also required to 
hand-copy the criteria statements onto paper and then to 
write the statements from memory. In order to control for 
warm-up effects that might have stemmed from watching 
movie films, Ss were shown an irrelevant film (children 
throwing) and required to answer selected questions concer- 
ning the performance viewed.. 

Ce. Ss were given opportunity to study the performance 
criteria along with multiple replays of four different examples 
of correct performance (same performances used for Cr). 
The phase test was administered. In addition, Ss studied 
verbal descriptions and filmed examples of performances 
that did not conform to the criteria. Ss were given practice in 
identifying errors in three performances which was followed 
by feedback, and the examples were replayed. 

C. Ss were given practice in viewing an irrevelant film 
(throwing) and responded to questions regarding the perfor- 
mance. Ss were not given opportunity to reac ihe criteria 
statements nor to view examples of performance. 

Treatments were administered to Ss in groups ranging from 3 
to 13. Ss sat 3.60 to 4.60 meters from a movie screen onto 
which films were projected so that the image was ap- 
proximately 61 centimeters in height. Ss were Informed thaf 
the purpose of the session was to help them improve their 
proficiency in skill analysis and they were encouraged to give 



Uielf bebl effufl. E workea trom a prepared script to insure 
uniformity of comment and treatment for Ss within groups. All 
treatments concluded by requesting Ss to summon a mental 
image of a skilled performer executing the standing long 
jump and to rate the image in accordance with the scale used 
for VVIQ. Experimental treatments consumed between 30 
and 35 minutes. 



' Error Identification Test 

An error identification test which determined S*s ability to 
discern whether or not performances of the skill conformed 
or did not conform to the established criteria was ad- 
ministered Immediately following pretrainlng. The test In- 
cluded four written questions concerning each of 12 films 
depicting jumping performance. Each of the questions re- 
quired a "Yes/No" response and was formulated with regard 
to whether the e:<ample conformed or did not conform to a 
specific criterion (i.e. "During the preliminary phase were the 
upper arms swung rearward so that they were at least parallel 
to the floor?"). The four questions used for each film were 
randomly selected from the eight possible criteria. Questions 
were not available to Ss until they had viewed each film twice ; 
once at normal speed and again at 6 Us, Ss had 30 seconds ' 
to respond to the four questions. 

Resulte 

The means for correct responses on the error identification 
test are presented in Table I. Although the data do not 
indicate large functional differences between the groupis 
following the pretrainlng experiences, ANOVA indicated that 
the differences were significant F(3.79)=6.01 p<.01. 
Scheffe's test revealed that means for Cv and Ce were 
significantly higher than for C. Sixty of the original Sswere 
available for a retention test during the third week following 
pretrainlng. Scores remained relatively stable over the Inter- 
val with the ay^erag ft ( a h s nl iit p) n h aogftJn-gcQitA- p fl r . S ft g i i gMn — 



2.55 points. As indicated in Table I. scores did not change 
significantly over the interval, although.analysis of the reten- 
tion test means showed that only Ce was significantly 
different from C F(3,56)=4.60 p<.01. 



Tabie 1 - Means and Standard Deviations for Performance-Error Identification Tests 


Group 


n 


Initial Test 


n 


Retention Test 


t 






X 


SD 






SD 




Correct 


21 


34.81 • 


2.25 


16 


34.25 


1.9t 


.28 


Correct-verbal 


19 


^ 35.80 


2.33 


15 


34.73 


2.31 


1.16 


Correct-error 


21 


36.06 


2.57 


15 


35.80 


1.93 


.32 


Control 


22 


32.64 


4.63 


14 


33.07 


3.85 


.62 
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Means for the visual Imagery measures, presented in Table II. 
show Cr to have reported higher vividness on VVIQ than did 
other groups, but the differences failed significance F 
(3.78)=2.70. No differences were found between groups for 
GCT F(3,79) = 1.15 or for vividness of image of a correctly 
performed jump F(3.79) = .86, all p>.05. ' 



Table M - Means and Standard Deviations for Imagery Tests 


Group 




VVIQ- 




Gordon Test 


Jump Imagery "'^ 




X 


SD 


X 


SD 


X SD 


Correct 


29.66 


7.74 


8.95 


3.59 


1.71 .71 


Correct- verbal ' 


31.68 


7.29 


8.00 


5.04 


1.94 .93 


Correct-error 


31.47 


10.97 


7.76 


3.47 


1.85 .85 


Control 


31.81 


9.07 


9.04 


3.44 


2.00 .77 



^Low score represents high vividness report. 

0 Image of correctly executed jump reported by Ss immediately before taking performance error identification test. 

Table III displays correlation coefficients between each of the 
Imagery tests and scores on the error identification test. 
Although there were slight tendencies for VVIQ and GCT 

scores to be inversely related to error identification scores for . 
Ce and Cv, none of the correlations were significantly different 
Irorh zero p>.05. 



Table III - Correlation CoeHicients Between Imagery Ratings and Performance Error Identification Scores 
Group Icwagery Ratings ^ ^ 



VVIQ Gordon Control Jump Imagery 



Correct 


.267 


.038 


.119' 


Correct-verbal 


.350 


-.467 


-.030 


Correct-error 


.305 


-.295 


.038 


Control 


-.246 


.099 


109 


Total 


.065 


-.204 


■ .048 



DISCUSSION 

Although data from this study have furnished some statistical* 
support for the hypothesis, the actual differences between 
groups were not large. In fact, when one considers that 30-35 
minutes of carefully programmed visual and verbal training 
which included practice in discriminating errors (with feed- 
back provided), resulted in scores only 7% higher than 
controls who received no training at all. one might be tempted 
to conclude that the gains are not worth the effort. Such 
pessimism shoud be. avoided however, until the problem has 
been more fully investigated. • 



Vj4 



First, the fact that the means for Ce were significantly higher 
than C on the retention test suggests that the changes 
brought about through pretraining were relatively stable. 
Secondly, differences between groups may have been 
minimized due to factors peculiar to the test. For example. Ss 
in the experimental groups presumably monitored all eight 
aspects of the performance since the four questions were not 
presented , until after the test film had been viewed. The 
difficulty of accurately rating several categories of movement 
behavior has been pointed up bylANDERS (1969). Confu- 
sion, interference and consequent indecision may have been 
concomitants of attempting to observe and remember eight 
aspects of performance while being required to recall only 
four of these eight for test purposes. The controls, having no 
prior instruction regarding what to look for, may have 
encountered relatively less interference. Were Ss to have 
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been questioned regarding the conformity of the test perfor- 
mances to all eight criteria, the experimental groups might 
have improved their scores relative to the controls. What 
does seem to have been pointed out. both by this data as well 
as by data from OSBORNE and GORDON (1972). is that the 
specialized skill of error identification is not easily developed 
in trainees, particularly on a short-term basis. 

Many training programs, where filmjibraries and projection 
equipment are scarce, incorporate a predominately verbal 
mode of instruction in performance analysis. The rather 
surprising performance of Cv suggests that rehearsal of 
verbal material relating to critical features of performance 
(where the skill is a familiar one) may be more beneficial than 
dividing training time between verbal and visual examples as 
was done in Cr. One possible explanation may He in the active 
role Ss had to assume in the Cv condition, if a visual model 
wasused Jt had to be generated on the basis of verbal stimulus 
alone. Perhaps translation of conceptual material to an 
imaginal form was a critical factor in Cv. although if such was 
the case, it was not manifested in the particular type of 
imagery tests employed in the study. Another level of ex- 
planation of this finding is that when S are required to rate 
performance on the basis df a list of statements, the image 
formed may not be a visual (pictorial) image but a set of 



verbal propositions. If this is the case, the extensive ex- 
perience of Cv with verbal descriptions may have facilitated 
formulation of these propositions. Failure to retain the 
propositions would account for the finding of no significant 
differences between Cv and C on the retention test. 

When the data were further analyzed to determine the reason* 
for Cr's poor performance, it was discovered that this group 
responded "No" significantly fewer times than other groups 
F(3.79) = 17.q2 p<.01, indicating a tendency to rate test films 
as conforming rather than not conforming to the criteria. 
When the percentage accuracy of responses for test items in 
which the modefied performance- was incorrect was com- 
pared to percentage accuracy for test items where the 
modelled performance was correct, a marked difference in 
accuracy was observed for Cr (See Table IV). A differential 
accuracy score (% accuracy for correctly modelled behavior 
minus % accuracy for incorrectly modelled behavior) was 
computed for each S. The mean differential accuracy score 
for Cr was significantly higher than for other groups F 
(3,79) = 13.90 p<.01. Thus the poorer performance of Crcleariy 
had its basis in errors of overgeneralization (i.e. mistaking 
instances of incorrect performance for examples of correct 
performance). 



Table IV - Percerrtage Accuracy for Correctly and Incorrectly Modelled Performance 



Group 


Number of 


%Accuracy 


%Accuracy 


Differential" 




«N0'» 


Correct 


Incorrect 


Accuracy 




Responses 


Performance 


Performance 




Correct 


16.25 


82.39 


60.13 


22.26 


Correct-verbal 


21.46 


72.91 


76.65 


-3.73 


Correct-error 


23.40 


75.71 


75.22 


-.14 


Control 


23.28 


69.37 


67.6;^^,/ 


-1.67 



■ %accuracy for correctly mode l le_d_„pgjriQxmance^ minus 
%a(fcuracy for incorrectly modelled performance. 



Pretrammg under Cr conditions apparently induced a set to 
"see" performances as conforming to the criteria when in fact 
they did not. The vulnerability of inexperienced observers to 
such sets in pretraining has been previously demonstrated by 
LEPPMANN and MEFFORD (1968). A general tendency for 
observers to rate correctly performed skills with greater 
accuracy than incorrectly performed skills has been 
observed by OSBORNE and GORDON (1972) which they 
labelled the "differential accuracy phenomenon". They did 
not find, however, that different amounts of previous ex* 
perience with the skill or a "feedback-no feedback" condition 
during test ddministration differentially affected . the 
magnitude of the differential accuracy phenomenon. 
Assuming that demonstration of correct technique is the 
dominant training approach used in institutions, the potential 
for this to create sets to see performance as correct deserves 
further Investigation. 
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Finally, there was no indication that S's reports of vividness or 
control of Imagery were related to competence in the critei ion 
task. This may have been a function of the test which, unlike 
that used in an earlier study (HOFFMAN & SEMBIANTE. 1 970). 
did not direct Ss to compare test items with a specific visual 
model, nor were S's instructed to summon an image of a 
specific performance. If visual imagery was used, it was more 
likely to have been a diffuse abstraction of the distinguishing 
features of correct performance rather than a concrete image 
called for in the Imagery tests. Such an abstract schema 
would not have lent itself to a vividness report. No evidence 
was found in this study to suggest that a generic visual image 
control factor was related to competency in detecting perfor- 
mance errors. 
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LE TRANSFERT ET 
LES PHASES DE 
L'APPRENTISSAGE MOTEUR 



Lucien Vachon 

Unlversit6 du Qu§bec d Trois-Rividres 



L'influence des experiences ou apprentissages ant^rieurs sur 
un nouvel apprentissage, sans aucun doute, doit etre inclus 
dans les concepts ou modules explicatifs du processus 
d'apprentissage des habilet^s motrices. La pr6sente 6tude 
fut entreprise dans le but de contribuer d I'avancement des 
connaissances en ce domaine de recherche. 

Nombre de theories, principes*. et modules pour tenter 
d'expliquer le transfert de Tapprentissage ont d'abord 6t6 
d6velopp6s dans le domaine cognltif et furent ensuite appli- 
ques. A tort ou d raison, d I'apprentissage des habilet^s 
motrices. Par exemple, pour deux tSches motrices apprises 

. en succession, les concepts de id similarity des stimuli et/ou 
des r^ponses furent souvent utilises pour pr6dire la direction 
et le degr6 de transfert (exemple: Osgood Transfer Surface), 
Les recherches poursuivant la verification de telles generali- 
sations ont cependant demontre des resultats pl^s ou moins 

.Inconslstants et ainsi n'ont pas vraiment contribue h une 
comprehension satisfaisante du transfert en apprentissage 
moteur. Les deux objectifs de la recherche realisee consis- 
taient: 

a) d essayer de developper un modeie de transfert propre A 
la probiematique de I'apprentissage des habiletes motri- 
ces. 

bj 4 effectuer une premiere verification experimentale de sa 
valeur. 



— ta-^lupart-des-^tudes-effectuees-sur le-transtertTTeniaTJpr'e^^ 
tissage moteur utilisaient des tiches d'apprentissage qui 
dependaient grandement de processus pjerceptuelSt et/ou 
cognltlfs. Nombre de ces etudes ne concernaient que le 
transfert qui s'effectuait d la phase initiale d'apprentissage 
d'une habilete motrice. Les resultats de ces etudes demon- 

freVenti entre autres, 

\, 

a) qu'un entramement perceptuel, verbal, perceptuel ou' 
verbal-moteur produisait .normalement des, effets de 
transfert posltifs d la phase Initiale d'apprentissage d'une . 
nouvelle tdche qui est partiellement similatre aux taches 
d'entramement, et . ^ 

b) que ces effets de tran^sfert disparaissaient progressive- 
ment d mesure que le nouvel apprentissage avangait 
.(ADAMS, 1954; BAKER & WYLIE, 1950; GAGNE 
&FOSTER, 1949a, b; GAGNE, BAKER & FOSTER, 1950; 
MCALLISTER, 1953). 

Considerant; d'une part, la nature perceptuelle. cognitive des 
. entrainements ou des tSches d'entrainement employees dans 
ces etudes et, d'autre part, la nature perceptuelle, cognitive 
de la phase Initiale d'apprentissage des habiletes motrices, 
les effets de transfert observes peuvent §tre anticipeb et 
expllques. La disparition des effets de transfert pendant 
i'apprentissage peut probablement s'expliquer par le peu de 
compatibilite entre les entrainements et les processus qui 
soustendent' la performance motrica' ^ une phase finale 
d'apprentissage. 



Cette hypothese, soulevee pour expliquer les resultats 
des etudes mentionnees, n'a Vpas encore ete verlfiee.' 
Aucune des etudes relevees dans le domaine du transfert 
de I'apprentissage moteur ne s'est interessee d une compa- 
raison des effets de transfert d'entrainements perceptuels ou 
cognltlfs d ceux de transfert d'entrainements moteurs, et ce. 
en rapport avec une. tSche reconnue comme sollicitant 
respectivement des processus perceptuels ou cognitifs et 
des processus moteurs aux phases initiale et finale d'appren- 
tissage. • 

Des chercheurs comme GAGN£, FOSTER et CROWLEY 
(1948) ont cependant fait remarquer que les effets de 
transfert peuvent egalement apparaitre S un stade avance 
d'apprentissage d'une habilete nouvelle. FITTS et POSNER 
(1967) ont suggere I'importance du transfert aux differentes 
phases d'apprentissage des habiletes motrices. Dans le 
domaine de la psychologie differentielle, FERGUSON (1954) 
a emis I'hypothese que de's aptitudes humaines differentes 
peuvent exercer des effets de transfert egalement differents, 
et ce, d des phases differentes d'apprentissage. De nombreu- 
sesetudesappuy6rentpartiellement la positionde FERGUSON, 
entre autres, celles de FLEISHMAN. et ses coll6gues (BLIXT, 
1.970 ; FLEISHMAN, 1957 ; FLEISHMAN, 1*960 ; FLEISHMAN & 
-HEMPEL, 1955 ; FLEISHMAN & ' RICHr i963 ; -HINRICHS,"' 
1970; NOMATA, 1971, PARKER & FLEISHMAN, 1961; 
REYNOLDS, 1952). Recemment des modeies qui tiennent 
compte ^es changennents-de-niveau-"des-aptitudes~d(BS"" 
sujets et des exigences des tSches pendant I'apprentissage 
d'une tSche nouvelle sont apparus dans la lltterature 
(ALVARES & HULIN, 1972, 1973; BUSS, 1973 ; CORBALLIS. 
1973; CORBALLIS & TRAUB. 1970). A cet effet. BUSS a 
propose que plus deux ,^5ches sont similalres. tel que 
determine par les factor loadings, plus les effets de trans- 
fert doivent §tre prononces. 

II est aussi bien etabli que les phases d'acqulsition des 
habiletes. motrices sont des considerations essentielles en 
apprentissage moteur, pouvant servir d trouver une 
explication au transfert de I'apprentissage moteur. En effet, la 
plupart des concepts ou modeies utilises pour expliquer le 
processus d'apprentissage des habiletes motrices souli- 
gnent, avec peu d'eiaboration, importance du transfert des 
apprentissages anterieurs et suggerent I'importance des 
processus perceptuels et cognitifs A la phase initiale d'ap- 
prentissage, et importance des processus moteurs particu- 
nerement d la phase finale d'acquisition des habiletes motri- 
ces (ADAMS, 1967; FITTS, 1964; GENTILE, 1972; KEELE, 
1968; LA FAVE, 1972; MILLER, GALANTER & PRIBRAM. 
1960; ROBB, 1974; RUDIK, 1963). 
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Nombre d'6tudes publi^es supportent rimportance du trans* 
fert des experiences ou apprentissages ant^rieurs lors de 
Tacqulsltlon d'une nouvelle habilel6 molrlce, de m§me que 
Texistence de changements au plar] des processus em- 
ployes, ou des exigences des tdchesf, pendant I'apprentis- 
sage des habiletes mothces. Cepehdant, 11 faut d^plorer 
I'absence de connaissances sufflsantes sur integration theo- 
rlque du transfer! et des phases de rapprentissage moteur.^ 



Procedures 



>^^P|Dre pa ratai re* 



La periode d'apprentlssage fut precedee d'une pehode 
d'entrainement visant Tacquisltion des composantes dlscrl- 
minatoire m motrlce chez le groupe ECD et chez le groupe 
ECM. Le groupe EC! a effectue la pratique d'une auire tdche 
pendant la pe.rlode d'entramement. Le groupe temoln fut 
seulement soumis e la periode d'apprentissage, sans activite 



Le probieme soumis ^ i'etude de cette recherche consistait 
done ^ determiner si les entramements d'une composante 
discriminatoire et d'une composante motrlce associees ^ la 
performance dans une tdche motrlce ptjuvaient produire des 
effets de transfert differents ^ des niveaux differents d'ap- 
prentissage de'x:ette tdche. 



A la fin de I'entrainement, le groupe ECD possedait les 
capacites d'executer, avec une precision quasi parfalte, le 
parcours du labyrinthe d'entratnement discriminatoire 
(figure 1, A), en ne plapant pas d'accent particuller sur la 
Vitesse d'execution de la tdche. Le groupe ECM, ^ la fin de 
son entramement, pouvalt executer le parcours du labyrinthe 
d'entrainement de la sequence motrice en 35 secondes au 
moins (figure 1, B). Le labyrinthe utilise pour la tdche 
d'apprentissage est illustre dans la figure 1. 



MI^THODES DE RECHERCHE 



Sujets 



A partir d'un groupe de 130 etudiants de I'Universite du 

Quebec h Trois-Rivieres, tous volontaires, 55 sujets furent 

setectlonnes ^ Taide d'une^able de chiffres aieatoires et 

repartis, de la m§me fapon, en quatre groupes de sujets: le 
-groupe-iemoin- (n-^=J4),-Je groupe- d'entrainement-de, la 

composante discriminatoire (ECD, n = 18), le groupe d'en- 
trainement de la composante motrice (ECM, n = 10), et le ^ 
■^groupfi d'entratnenrtent de la composante non-pertinente 

(ECl. n = 10). Trols sujets furent eiimines. 

Appareillage, tdche e\ criteres d'apprentissage 

Le «Test du tourneur» de Bettenddrff (Belgique), reconnu 
comme etant une tdche de coordination bi-manuelle, fut 
utilise dans retude. Afin d'executer la tdche, le sujet devait h 
I'aide de manivellesdeplacer une plaque, seion deux dimen- 
sions, dans le but de conserver la pointe metallique ^ 
I'interleur d'un labyrinthe donne. Le temps total employe pour 
passer d'une extremite^ I'autre du labyrinthe (temps total) fut 
enregistre, au .01 de seconde pres, au rhoyen d'un chrono- 
metre digital et de deux relals relies aux deux extre.mites du 
parcours. Le temps total fut considere representatif de 
rapprentissage de la sequence motrice de la tdche d'appren- 
tissage. Le temps total passe d I'exterieur du trace (temps 
d'erreur) fut aussi enregistre, au .01 de seconde prds, au 
moyen d'un chronometre digital relie au Test du. tourneur. 
Comme I'erreur constj3nte, aprds verification, 'fetait presque 
egale h zero le temps- d'erreur fut considere comme indica- 
teur de rapprentissage discriminatoire de la tache 
d'apprentissage. 
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Figure 1 - llluttrations det labyrinthes des tAches d*entraf* 
nement ditcriminatoire (A) et de la sequence 
motrice (B), et de la lAche d'apprentissage (C). 
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.Le traitement du premier jour consistait dans rentrainement. 
les deuxi^me et troisi^me jourd de {'experimentation en 
Tadministration de 30 essais de la tdche d'apprentissage. 
r^^partis en cinq Sessions de pratique. Deux sessions de sept 
essais. s6par6es d'un repos de 15 minutes, furent admlnis- 
tr6es les deuxi^me et troisi^me jours, cependant le troisi^me 
jour comprenait une session additionnelle de deux essais. 
pr6c6d6e d'un repos de 15 minutes. Les deux premiers 
essais de chacune des sessions (i.e. les essais 1, 2; 8, 9; 15. 
16; 22, 23; et 29, 30; ont 6t6 s6lectionn6s pour servir de 
variables d6pendantes. et ce. pour les deux crit^res d'ap- 
prentissage: temps d'erreur et temps total. 

RfSULTATS 

Les rdsultats furent analyses dans le cadre d'un schema 
exp6rime,ntal 4 x 10. avec mesures r6p6t6es au dernier 
facteur. Les groupes et les essais formaient les deux facteurs. 
Le module de I'analyse multivaride de la variance fut employ^ 
pour verifier les hypotheses spdclfiques pertlnentes au pro- 
bidrtie 6tudi6. L@s vecteurs analyses 6taient composes de 
deux ou quatre essais. Les analyses statlstiques furent 
bashes sur les deux entires d'apprentissage : temps d'erreur 
et temps total. Le nombre total d'hypoth^ses sp^ciflques 

v6rifi6es dans I'dtude 6tait de 48/^ chacune^ 6tant assign6e un 

alpha" de .00l71-es statlstiques r^^BoriTeTrdnToiTl'ser'Vnr' 
_ ' re^^simultan 6ment, le s infe rences— sta tistUjues^Ual p h a- 
choist pour I'^tude 6tait inf^rieur ou 6gal ik .05. 

Temps d'erreur 

Les moyennes et les hearts types des mesures prises au 
temps d'erreur sont pr6sent6s au tableau I. Une interaction 
significative entre les groupes et les sessions d'apprentissage 
fut obtenue lorsque le changement en performance du 
groupe ECD fut compar6 A celui du groupe t6moln. F (4,45) = 
6.63, p < .001. Les deux groupes ont d6montr6 up gain en 
performance, favorisant le groupe t6moin. de la premiere d la 
dernl6re session. Ce dernier groupe n'ayant pas repu d'en- 
trainement d^montra un niveau de performance Inf^rieur d 
celut du groupe ECD. aux premiers essais de la p^riode 
d'apprentissage (figure 2). Une autre interaction signifi- 
cative entre les groupes et les sessions apparait lorsque ie 
changement en performance des groupes ECD et ECM fut 
compar6 d la p6riode d'apprentissage, F (4,45) = 12^25, p < 
.001. Ce r^sultat favorlsait le groupe ECM, groupe qui avait 
initio la p^riode d'apprentissage d un niveau de performance 
plus bas que le groupe ECD (figure 2). Diff^remment. les 
comparalsons du gain en performance des groupes tempin 
et ECM, et des groupes- t6moin et ECl. 6taient non- 
slgnlficatives. 

Au niveau des trois premieres et de la dernl^re session 
d'apprentissage, les comparalsons faites entre les groupes 
t6moin et ECM ne se sont pas av6r6es signiflcatives. Une 
diff6rence significative fut cependant mise en 6vidence, en 
faveur du groupe t6moin.^ (a quatridme session d'apprentis- 
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Tableau I - Temps d*erreur dea groupea an secondea. 



Easala d'approntlaaafie 



Groupea * 


1 


2 


6 


9 


15 


ie 


22 


23 


29 


30 


Ui X 


37.92 


37.07 


20.23 


19.47 


13.65, 


14.37 


9.77 


10.14 


9.56 


8.07 


s 


21.11 


22.07 


19.08 


10.96 


9.07 


8.66 


6.60 


7.85 


7.45 


6.56 


Ua X 


44.45 


43.63 


27,60 


26,78 


23.84 


25.19 


23.48 


17.81 


18.58 


17.55 


s 


19.41 


15.77 


12.53 


1 1.94 


14.72 


14.07 


13.97 


9.82 


' 9.36 


11.50 




8.40 


9.21 


6.11 


5.63 


3.44 


3^15 


2.72 


2.90 


2.48 


3.13 


s 


6.08 


7.79 


7.77 


6.24 


4.98 


3.21 


3.29 


3.5P 


2.32 


3.17 




50.12 


42.62 


24.38 


27.54 


15.56 


16,71 


11.96 


12.91 


11.95 


11.01 


s 


27.64 


23.81 


15.76 


16.85 


10.99 


12,11 


10.39 


10.27 


8.37 


9.58 



Ui = groupe t6moln ; Ua = groupe de la composante motrice ; Uj = groupe de la composante discriminatoire : U4 = groupe de 
la composante Impertlnente, ' 



Figure 2 - Interaction entre lea compoaantea » entrafn^es » et lea aesaiona pour Ie tempa d'erreur. 



T6moin Ui 
Compoaante motrice Ua 



O Compoaante discriminatoire Uj 



^ Composante impertinente Us 
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sage. F (2.47) = 10.14. p < .001 (figure 2). Lorsque les 
groupes l6moln et ECD furenl compar6s fi»ux cinq sessions 
d'apprentlssage. une seule valeur F. significative, fut obtenue 
en faveur du groupe ECD, et ce. pour la premiere session 
d'apprentlssage P (2.47) = 10.44 p < .001 (figure 2). 
D'autres comparaisons entre les groupes ECM et ECD 
r6v6l6rent des dlff6ronces signjficatlves, en faveur du groupe 
ECD. aux cinq p6rlodes d'apprentissage. dans I'ordre. F 
(2.47) = 12.87. p < .001 ; F (2.47) = 11.39. p < .001 : F (2.47) 
= 17:52. p < .001 ; F (2.47) = 19.58. p < .001 ; F (2.47) = 
18.25, p < .001 (figure 2). Cependant. aucune des compa- 
raisons faites entre les groupes l6molns et EC! ne fut 
significative. 

Temps total 

Les moyennes et 6carts types dans les mesures prises au 
temps total sont iliustr6s au tableau II. Une interaction 
significative entre ies groupes et ies sessions fut obtenue 
lorsque le groupe t6moin fut, compar6 au groupe ECM. F 
(4.45) = 6.03, p < .001. Le degr6 d*am6iioration en perfor- 
mance pendant la p6riode d'apprentissage fut plus prononc6 
Chez le groupe t6moin que chez le groupe ECM (figure 3). 
Les autres r6sultats des analyses d'interaction entre les 
groupes et les sessions n*6taient pas signlflcatifs. 

Trois ef fets prin cjpjux _5igMicatifs„aDparucen t Jorsqup -Iq'r- 
__gLOjj.pejsJ(6jTiojJi..et.ECA1J.urentXQJTipar6^ premieres.. 
: sessions d'apprentissage. dans I'ordre, F (2,47) = 9.20. p < 

.001 ; F (2.47) = 8.91. p < .001 ; F (2.47) = 8.42. p <.001. 



Tableau II - Temps total des groupes en secondes. 



Esftals d*apprentlssage 



' Groupes * 


1 


2 


8 


9 


15 


16 


22 


23 


29 


30 


Ui )( 


288.13 


217.55 


181.97- 


150.46 


158.05 


133,11 


120.09 


109.19 


105.11 


99.90 


s 


134.92 


66.92 


59.40 


36.48 


42.96 


34.73 


28.75 


27.86 


28.54 


29.50 


U2 i( 


133.51 


126.14 


101.51 


88.08 


88.26 


84.31 


79.44 


74.76 


68.48 . 


69.51 


s 


44.65 


35.23 


28,30 


25.80 


26.02 


22.97 


20.33 


17.92 


15.96 


16.34 




^ 161.42 


147.67 


124.10 


113.71 


108.64 


102.11 


88.22 


83.83 


76.40 


" 73.40 


s 


30.36 


29.39 


24.46 


.18.41 


30.92 


28.65 


26.24 


25.25 ^ 


22.27 


21.27 


u, ^ 


232.89 


216.47 


163.01 


140.65 


146.03 


124.09 


101.43 


■ 97.96 


91.21 


88.90 ^ 


s 


97.98 


93.92 


86.04 


58.80 


80.16 


66.17 


35.08 


30.22 


37.07 


35.88 



• Ui - groupe t6moin ; Ui = groupe de la composante motrice : Ui = groupe de la composante discrlminatoire ; U. = qrouoe de 
lacomposantenon-pertlnente. * ^' ^ 
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Cependant. cette comparaison aux quatrl^me et cinquidme 
sessions approchait le seuil de signification choisi (p < .001), 
F (2.47) « 6.17, p\< .005; F (2,47) = 7.13. p < .005. Les 
diffdrdnces observdes favorisaient le groupe ECM (figure 
3). Un autre effet principal signifioatif fut trouvd. en faveur du 
groupe ECD« lorsque les groupes t6moin et ECD furent 
compares & la premiere session d'apprentissage. F (2,47) 
^ 8.38. p < .001 (figure 3). Aucune difference significative 
..ne fut ofc^tenue lorsque cette derni^re comparaison fut 
rdallsde d chacune des quatre dernldres sessions d'appren- 
tissage. et lorsque les groupes tdmoin et ECl ainsi que les 
groupes ECM et ECD furent compares aux cinq sessions 
d'apprentissage. 



Figure 3 - Interaction entre les composantes «entraln6e8 
et les sessions pour le temps total. 



o o T6moin Ui 



^ — o Composante motrice Ua 




1 2 8 9 15 16 22 23 29 30 ' 
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DISCUSSION 



Les rdsultats de cette (^tude supportent un module de 
transfert de Tapprentlssage moteur qui Intdgre les etudes 
antdrleures 8ur les aptitudes humalnes et les phases d'ap- 
prentlssage moteur. ainsi que celles sur le transfert de 
Tapprentlssage moteur. Les rdsultats ont mis en Evidence 
que: 

a) ECD et ECM ont inleragl avec les phases d'apprentissage 
de la tache employ6e pour produire des effets de trans- 
fort ; 

b) seulement ECD a d6montr6 des effets posltifs de transfert 
d la phase Initlale d'apprentlssage. tandis que seulement 
ECM a produit des effets de transfert (|,nterf6rence) d une 
phase plus avanc6e ou finale d'apprentissage lorsque le 
temps d'erreur fut 'analyst; et 

c) ECD et ECM ont r6suit6 en des effets positlfs de transfert, 
d1mportance<' relative simllaire. d la phase initlale d'ap- 
prentlssage, tandis que seulement ECM a d6montr6 des 
effets posltifs de transfert pendant la phase finale d'ap- 
prentissage lorsque le temps total fut pris en considera- 
tion. 

L'importance dej'emploi des deux critdres d'apprentlssage 
utilises pour refl6ter les effets de transfert de ECD et ECM fut 
6galement appuyde par les r^sultats. 

L'hypothdse formul6e par FERGUSON (1954. 1956) dans le 
domalne de la psychologle diffdrentielle et des stades de 
pratique supporte les rdsuitats de la pr^sente 6tude. En effet. 
il sugg6rait que dlff6rentes sortes d'apprentissage ant6rieur 
(aptitudes) peuvent produire des effets de transfert diff6renls 
^ une ou plusieyrs phases d'apprentlssage. et que les 
composantes (aptitudes) qui transfdrent et produisent des 
effets d une phase d'apprentissage peuvent §tre diff6rentes 
de celles qui transfdrent et produisent des effets d une autre 
phase. Dans le m§me domalne. BUSS (1973) proposait 
r6cemment que deux changements possibles peuvent expll- 
-~querHes:effets de transfert: 

a) les changements en exigences ou en structures d une 
tflche-pendant le processus d'apprentissage. et ^ 

b) les changements chez Tindlvldu au plan des processus 
comportementaux ou de la structure cognitive. 

Par cons6quent. les r6sultats de r6tude peuvent probable- 
ment s'expliquer. d la fois. par les exigences de la tSche 
utilis6e dans r6tude aux phases initiale et finale d'apprentis- 
sage, par la nature des composantes soumises d Tentraine- 
ment. ^ 

Les r6sultats de plusieurs 6tudes en psychologle. diff6ren- 
tielle qui ont utilise Tapproche exp6rimentale. Tanalyse de la 
corr6lation. ou Tanalyse factorielle, sont en accord avec les 
r6sultats de cette 6tude. En plus de r6tude de FLEISHMAN et 
RICH (1963). nombre d*6ludes ont d6montr6 que les aptitu- 
des humalnes. particuli^rement rmportantes d la phase 
initiale d'apprentissage de certaines habllet6s motrices. pos- 
sddent des composantes perceptuelles et/ou cognitives. et 
que les aptitudes qui contrlbuent d la performance au stade 
final de pratique correspondent en grande partle ^ des 
composantes motrices (BLIXT. 1970 : /LEISHMAN, 1957- 
FLEISHMAN, I960: FLEISHMAN & HEMPEL. 1955: 
HINRICHS. 1970: INOMATA. 1971 : PARKER & FLEISHMAN, 
1961 : REYNOLDS. 1952: etc.). 
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Les conclusions de cette recherche sont aussi en accord 
avec les concepts ou modules descriptifs ou expiicatifs des 
phases d'apprentissage des habiletds motrices. En gdndral. 
ces concepts ou modules comprennent. d'une part, une 
phase Initiale d'app)'entissage, associde en partlculier avec 
des caractdristiques pu des processus perceptuels, verbaux. 
et/ou cognitifs. d'autre part, une'phase finale qui est ddcrite 
en termes de phase motrlce ou automatique (ADAMS. 1967 : 
FITTS. 1964; GENTILE, 1972:KEELE, 1968; LA FAVE, 1972'. 
MILLER. GALANTER & PRIBRAM. 1960; REYNOLDS. 1952; 
ROBB. 1974;'RUDIK. 1963). 

A cet effet, FITTS et POSNER (1967) ont propos6 que la 
phase initiale d'apprentissage se caract^risalt par le transfert 
de sets, modes d'attaque et de strategies gdndraux. associds 
aux hablletds apprises antdrieurement. et en relation avec la 
tache nouvelle. Au contraire. Tabsence de diff6rence signifi- 
cative dans cette 6lude, entre les groupes t6moins et ECl. 
suggdre que les strat6gles apprises piendant Tentrainement. 
qui transfdrent la tfiche d'apprentissage. sont plus de 
nature spdcifique que de nature gdndrale. 

Des effets de transfert diff6rents ont r6sult6'de ECD et de 
ECM d la phase finale d'apprentissage pour le temps total et 
aux phases Initiale et finale d'apprentissage lorsque le temps 
d'erreur fut analys6. Ces r6sultats supportent les 6tudes qui 
ont montr6 que I'entrainement de composantes dlff6rentes 
produisait-des effets de transfert diff6rents (BAKER. WYLIE & 
GAGNE. 1950; ELLIS & MULLER, 1964; GAGNE & FOSTER. 
1949a, b; LERSTEN. 1968 ; MCALLISTER. 1953 ; VACHON. 
1973a ; VANDERPLAS.- 5ANDERS0N- &-J^ANDERPLAS_ 
1964). 

Lorsque les groupes t6moins et ECD furent compares en 
temps total ou en temps d'erreur. 6 la phase initlale d'appren- 
tissage. des effets de transfert posltifs furent 6vidents. alors 
qu'aiicun effet de transfert ne fut observ6 d.la phase finale 
d'apprentissage. En contradiction avec ces r^sultats, FITTS et 
POSNER ont propos6 que les effets posltifs du transfert 
perslstaient jusqu'd la phase terminale d'apprentissage d'une 
habllet6. Cette dernl^re affirmation est support6e par quel- 
ques 6tudes ((SAGNE & BAKER. 1950; GAGNE. BAKER & 
FOSTER. 1950; VACHON. 1973a). Elle est aussi support6e 
par un r6sultat de la pr6sente 6tude : les effets de transfert de 
ECM sont apparus aux phases Initiale et finale d'apprentis- 
sage. lorsque la mesure du temps total fut consid6r6e. 

D'autre part, les 6tude& qui ont r6v6l^ que les effets .de 
transfert se produisalent d la phase initiate d'apprentissage el 
tendaient d disparaitre pendant la progression de Tapprenlis- 
$age, supportent les donn^es de I'^tude concernant le 
groupe ECD (ADAMS. 1954 ; BAKER & WYLIE. 1950; GAGNE " 
& FOSTER. 1949a. b; GAGNE.. BAKER & FOSTER, 1950; 

McAllister. 1953). 

Ces dernlers r6sultats semblent s'expliquer par rimpprtance 
de la nature des phases d'apprentissage pour le transfert de 
ECD. En effet. il exislait probablement une relation entre ECD 
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et la phase Initiate d'apprentissage qui ^tait partlculidrement 
assocl6e avec des processus non-moteurs. D'autre part, la 
phase finale fut conslddr^e comme dtant associde d des 
processus moteurs. Ces processus semblaient peu impliquds 
dans ECD et aucun effet de transfer! ne fut Evident dans cette 
situation. Loubii de la composante discriminatoir^, ou le 
plafonnement de la performance au temps d'erreur pendant 
Tapprentissage, ne peuvent expliquer les rdsultats obtenus < 
(VACHOM. 1975). 

L'observation de I'lnterfdrence chez le groupe ECM. au temps 
d'erreur, d la phase finale de pratique, entre en conflit avec 
les rdsultats des quelques Etudes r6aiis6es sur Tinterfdrence 
proactive. En effet, ces Etudes indlquaient, 

a) que rinterfdrence, lorsqu'elle se manifeste. apparalt pen- 
dant une br6ve p6riode de temps qui suit la fin de 
L'entramement, ou seulement aux premiers essais de 
pratique d'une tdche d'apprentissage, et 

b) que des effets de transfert posltifs tendent d se manifested 
entre les deux mdmes tdches, soit d la suite d'une longue 
p6riode de temps apr6s la fin de i'entrainement, ou aux 
derniers essais de pratique de la tdche d'apprentissage 
(ADAMS,, 1954; BUNCH, 1939; CRATTY, 1962; 
LERSTEN, 1968; McCORMACK, 1958, VACHON, 1973b). 

L'expllcatlon possible de ce dernier rdsultat peut se faire en 
considdrant, d la f.ois, la- nature de ECM, les strategies ou 
processus reft6t6s par le temps^dVreur, et les exigences de 
la tdche d'apprentissage d ses phases initrale et finale 
d'apprentissage. D'une part, EQM impliquait Tacquisition 
d'une sequence motrice et de la vitesse, saris emphase sur 
T^appi^errtlssage-discfimlnaioixeel^la pr6Clslon. D'autre part, le 
temps d'erreur (ie crltdre d'appreriIfsra^e-discriminaloite)Jul_ 
considdrd comme refl6tant Tappientissage discriminatoire et 
lia precision pendant la pratique de la tdche d'apprentissage. 
Ainsi, si apprendre d agir rapidement pendant ECM, et 
performer *avec precision pendant I'apprentissage s'oppo- 
salent, de fagon non-lin6aire, le dernier rdsultat pburrait alors 
s'expliquer. De plus, si cette hypothdse est v6ridique, I'inter- 
fdrence devrait §tre apparente d la phase initiale tout comme 
d la' phase finale d'apprentissage. Cependant, |es r6sultats 
ddmontrent que les effets d'interfdr^nce ont augments en 
importance pendant I'apprentissage. ^ 

La nature des phases d'apprentissage' a pu aussi infiuencer 
ce rdsultat. En effet, d Ta phase initiale d'apprentissage, le 
sujet peut avoir adopts les strategies apprises pendant ECM 
sans ndgliger la precision, compte tenu qu'elle 6tait associ^e 
aux exigences de la tdche k cette phase de pratique. Ain^i, en 
temps d'erreur, les performances des groupes ECM et^ 
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tdmoin dtaient simiiaires tandis qu'en temps total, la>perfor« 
mance du groupe ECM dtait supdrieure d celle du groupe 
tdmoln. D'autre part, d la phase finale d'apprenlissage, le 
suJet peut avoir opt6 pour la vitesse, laquelle coincide alora 
avec les exigences de la tdche et Tentralnement. En conse- 
quence, des effets de transfert posltifs de la part de ECM sont 
apparus d cette phase finale d'apprentissage lorsque le 
temps' total fut employ^, et des effets d'Interfdrence sont 
.apparus au temps d'erreur qui tul dtait associd avec la 
precision. II semble done possible de formuler I'hypothdse 
sulvante; I'interfdrence observde n'est pas une variable de 
performance, mals une variable d'apprentissage. Les deux 
strategies peuvent ainsi avoir 6t6 choisies par le sujdt S0lon la 
nature de I'entrainement et les phases d'apprentissage. 

ELLIS (1969) formulait J'hypoth6se que I'interfdrence est 
optimale lor;sque deux syst^mes d'habitude poss6dent une 
force 6gale. Cette hypothdse semble en accord avec les 
' rdsultats de I'dtude de StIPOLA et ISRAEL (1933) et s'avdre 
une autre explication plausible du dernier rdsultat 

Contrairement aux rdsultats discut6§ Jusqu'd pit^sent quf 
mettent en Evidence des effets diffdrents de transfert d une 
phase particuli^re d'apprentissage d la suite d'entrafnements 
diffdrents, plusieurs Etudes ep apprentissage moteur rappor- 
tent des effets de transfert posltifs et Equivalents d la suite 
d'ehtrainements diff6rents (HOLfON & GOSS, 1956; etc.). 

Des rdsultats simiiaires ont 6t6 obtenus dans cette 6tude 
lorsque ECM fut comparde d ECD d la phase initiale d'ap- 
pr;entissage en temps total. Ces rdsultats pourralent s'explK 
quer en termes de similarity des r^ponses pour le groupe 
ECM et. en termes de similarity des stimuli pour le groupe 
ECD. Cependant, tous les autres rdsultats de I'dtude'ne 
'^peuvent-s^plicLuer addquatement en r6f6rant d ces seuls 
concepts puisque les eTTll^nemervts-oalproduilde effets de 
transfert diffdrents. selon la phase d'apprerriTssage'-eMe- 
critdre d'apprentissage concernds. II faut donctrouver d'au- 
treS' explications. 

Le. fait que le groupe ECD ddmontra un transfert positif^ la 
phase initiale d'apprentissage en. temps total peut s'txpUquer 
de bien des faQons (GAGN£, BAKER & FOSTER, 1950; 
LORDAHL & ARCHER, 1958 ; VANDERPLAS. SANDERSON & 
' VANDERPLAS, 1964). L'explication qui semble la plus conve- 
nable mdrite d'etre ddcrite. En continuity ave^: les discussions 
pr6c6dentes, 11 est possible de d^velopper une explication 
thdorique. D'une^ part, ECM et le* temps total dtaient en 
relation, et pour cette raison le dernier crit^re 6tait particulid- 
rement sensible, aux effets de transfert de ECM. En outre, 11 
est fortement probable que des processus moteurs 6taient 
associds d la performance de la phase initiale de pratique 
jusqu'd un certain point, mais d un degr6 moins grand que les 
processus non-moteurs. II est alors possible d'avancer que 
les effets de transfert de ECM 6taient susceptibles d'apparai- 
tre, en temps total, d cette phase initiale d'apprentissage. 
Cependant, ces effets de transfert ^talent probablement 
limitds erf importance d la phase initiale d*apprentissage 
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tandis que ceux de ECD dtaient favoris^s vu la nature non- 
motrice de cette m§me phase d'apprentissage. AussI, pour 
cette dernj6re ralson, le crit6re d'apprentissage temps total 
'^talt probablement d'importance secondaJre d la phase 
initiale d'apprentissage lorsque compart au crit6re temps 
d'erreur. / 

L'explicafion la plus satisfaisante des r^sultats semble cor- 
respond re aux relations c^ui existent entre la nature des 
cpmposante^ la nature des phases d'apprentissage des 
habilet6s motrices, et la nature des critdres d'apprentissage 
employ6s. II semble qu'une telle conception du transfert de 
Tappi-entissage moteur peut convenir aux domaines de la 
psychologie exp6rimentaljB, de la psychologie diff6rentielle. 
et susciter de nouvelles recherches sur le transfert de 
Tapprentissage moteur. II faut cependant conisid^rer que 
r^tude du probl6me central de cette recherche, que le cadre 
th6orique sugg6r6 comme explication des r^sultats sont, tous 
deux. ^ leurs phases initiates de ddveloppement. 

CONCLUSIONS 

Les rdsultats de. cette ^tude ont entrain^ les conclusions 
suivantes: 

1. ECD (i:entrainement d une composante discriminatoire) et 
ECM (I'entraTnement d'une composante motrice) intera- 
igissent avec les phases d'apprentissage des habiletSs 
motrices pour la production d'effets de transfert. Ainsi, 
rinteractiori, entre la nature des composantes «entrai- 
n^s» et celle des phases d'apprentissage d'une habilet^ 
motrice. est un facteur determinant du transfert des 
apprentissages ant^r^eurs. 



4. Les phases initiale et finale d'acqulsition- de ,1a JAche 
d'apprentissage employ6e sont respectivement associ6es 
avec une composante discriminatoire et une composante 
motrice. L'ex^cution de la tdche exigerait successivement 
des strategies discriminatoires et motrices au cours de 
son acquisition. 



2. ECD produit des effets de transfert positifs qui' apparais- 
sent '^ la phase initiale d'apprentissage et qui tendent k 
disparaitre lorsque I'apprentissage moteur progresse. Ce - 
r^sultat semblait supporter le point de ^vue' que les 
strategies acquises lors de ECD sont appliqu^es k la 
phase initiale ou perceptivo-cognitiv'e d'apprentissage, 
mais quei leurs applications sont non-pertinentes pei^dant 
la phase flnale^ou motrice de I'apprentissage moteur. . 

3. ECM d6montre des effets de transfert positifs sur le critdre 
^ d'apprentissage de la,s6queTice motrice (temps total) et 

Interfi&re.avec la performance sur le crit6re d'apprentis=» 
sage discriminatoire (temps d'erreur) k la phase avanc^e 
ou motrice dlapprentissage moteur. II fut aussi observe 
que ECM : produit des effets de transfert positifs en temps 
total, et n'entraTne aucun eff^t de transfert en temps 
d'erreur § la phase initiale d'apprentissage. En plus 6& la 
pertinence de ECM pour I'apprentissage de strategies qui 
son*^ .appllqu6es subs6quemment, princip.alement pen- 
dant la phase finale ou motrice d'acquisition de I'habilet^ 
motrice, I'importance des relations entre les composan- 
tes -entraindes" et les crit6res d'apprentissage, fut / 
6galement support^e ' pour I'analyse des effets de 
transfert.^ , 2Qr 
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INTRODUCTION 

I am grateful to John Salmela for having given me the 
opportunity to collect and attempt to organize the ideas 
; represented in this paper. My own interests as a teacher and 
coach over almost thirty years have centered around learn- 
ing, ^bth cognitive and psychomotor, as well as the psy- 
chology of sport. For that reason I saw this assignment as ^n 
opportunity to clear up, or at least bring Into sharper focus, 
many uncertainties that have been building In my mifnd for 
spme time. These uncertainties relate to the debate or 
dialogue (it takes both forms), about our identity as a field. 
^/The discussion Is well documented in our journals, textbooks, 
>' and less formal publications and is alive and well in the 
proverbial smoke-filled rooms, coffee lounges, and wherever 
workers In our field meet. The questions take various forms: 
What Is physical education? It is a field of knowledge? A 
discipline? Are any of our more restricted sub-areas such as 
psychomotor learning or sport psychology disciplines or sub- 
disciplines? What Is or should be the relationship between 
these sub-areas and physical education? Are they part of 
physical education, should they, or can they, stand apart? Do 
they relate better to other established disciplines outside this 
field? Are we a profession? What is a professional? A 
specialist? What problems are researched? Who selects 
them? On what basis? 

Looking at this list it occurs to me that when I was asked to 
speak to this meeting I accepted eagerly because It was the 
first question related to physical education that I had been 
asked in a long time to which I could give a definite answer ! 

But difficult as It may be we must come to some agreements 
so that we can better direct and coordinate our efforts, assign 
tasks, and earn increased respect in the general community. 

TO:that end this paper Is an attempt to examine the current 
meanings, relationships, and possible relationships of 
several concepts of central concern to the field of physical 
education. 

It begins with a discussion of the ideas of some critics of 
specialization and proceeds to examine current views of the 
concept of an academic discipline. Then, since psychology 
has been widely recognized as a disclplinefor some decades, 
and because It has an obvious relationshii^ to the field of 
interest represented at this meeting, I will sample a substan- 
tial body of literature that assesses the state of that art and 
the fruits of a great deal of research effort. 

In the final two sections, the possibility of physical education 
as an applied profession and some Implications for research 
in such a profession are discussed. 



SPECIALIZATIOfT*"^ 

In primitive societies. It can be said with some truth that the 
whole culture resides In each Individual, whereas in modern 
industrial societies the inevitable effect on the growth of 
technology Is the development of more skills, techniques, 
processes, and related Information than any one person can 
gain control over. This situation then forces people, &'ther 
through Intent or by accident, to acquire mastery over some 
selected areas of the increasingly unmanageable total bank 
of accumulated knowledge. Such specialization has reached 
its highest level of institutionalized development in computer, 
space, and other electronic technology, and In another often 
very different sense. In the professions. The Intensive educa- 
tion and/or training Involved in advanced technology or the 
professions leads to a degree of expertise that is the basis of 
job security or mobility, as desired, relatively high income, 
and high status. That is of course, provided the job for which 
the training prepares one does not become redundant as a 
result of new developments. It is axiomatic that a 
technological society depends on highly specialized 
professionals and skilled technicians for Its maintenance and 
continued development. This has tended to create a general 
feeling that specialization is of itself and In Itself a good thing. 
But there has also been a persistent undercurrent a' v- .'.vpi- 
cion and uneasiness concerning the ends to whic^^ * *. i 
uncommon knowledge might be put. This anxiety ^^?f. 
pressed in the recurring theme of the '"mad scientist" who 
spends his time developing potions of incredible power; 
constructing monsters out of corpses, electronic components 
or a mix of the two; or, with the help of a cadre of others like 
himself, assembles an army .of automatons equipped with a 
variety of death dealing ray guns arid super vehicles for the 
purpose of world domination. The mystique that has always 
surrounded knowledge inaccessible to the average man, is 
the source of this myth as it appears to be the source of a 
good deal of the impetus towards current interest in. If not 
obsession with, various manifestations of mysticism. It was 
also the traditional source of the witch doctor's power in 
primitive cultures. 

But on a higher intellectual p!ane,^a number of this century's 
scholarly thinkers have been more explicit in their views of 
what they consider to be serious dangers inherent in our 
collective dependency on knowledge available through, and 
generated by highly specialized professionals. 
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Notable among such men was Alfred North Whitehead. He 
pointed out that while progress would be made In this way it 
would be progress in a narrow and restrictive groove that 
prevents important cross-referencing with, and awareness of. 
developments in other fields. He elaborated: 

The danger arising from this aspect of professionalism are 
great, particularly in our democratic societies. The directive , 
force of reason is weakened. The leading intellects lack 
balance. They see this set of circumstances, or that set; 
but not both sets together. The task of coordination is left to 
those who Jack either the force or the character to succeed 
in some definite career. In short, the specialized functions 
of the community are performed better and more 
progressively, but the generalised direction lacks vision. 
The progressiveness in detail only adds to the danger 
produced by the feeblenessof coordination. (1962/1925. p. 
176). 

(t Is interesting that Buckminster Fuller (1962). the American 
inventor, philosopher, poet, mathematician, architect, etc.. 
offers the explanation that this state of affairs was well known 
to powerful men in the past and had been put to work in their 
selfish interests. Fuller's contention is that J. P. Morgan, 
whose endowment funded the establishment of one of 
America's first graduate schools at Harvard, did so in order to 
have a place to put bright young men who might otherwise 
become troublesome to Morgan and others like. him. These 
world masters, as FuHer called them, controlled the inter- 
national economic destiny up to the end of World War 1 by 
means of a "great unseen syndicate of world commerce 
mastery" (1962. p. 56). This mastery was a direct conse- 
quence of their ability to integrate and plan in a large-scale, 
comprehensive, and practical way. Such planning 
(schenriing ?) required not only an accurate perspective of 
current affairs and extensive integrative abilities but 
specialized technical knowledge. Thus, the graduate school 
as Fuller sees it. served to neutralize potentially dangerous 
rivaJs while providing the required source of information. It 
did more. The idea of an "all-star" team of specialist 
graduates was attractive enough that other private and state 
universities soon followed suit, as indeed did universities in 
other countries. So the "seed money" to establish the first 
graduate schools in the U.S.-paid off handsomely when many 
similar schools opened up, mos't of them at public expense. 

The subsequent sorting process resulted in the brightest of 
the educated being rendered ineffective in integrating, in 
putting things together, because of their highly specialized 
and therefore narrowing education. This left the second-rate, 
"not-so-bright.** individuals to run business and 
governments, and unavoidably, to be the planners and 
controllers. This bind is what Fuller labelled, "Whitehead*s 
dilemma": specialists are necessary to generate required 
knowledge but their . training renders them incapable of 
comprehensive planning which is then, by default, left to less- 
able people. 

The proportions this dilemma had for Fuller are seen vividly 
in his description of the ultimate relationship between the 
specialist and his "keeper". 

Then 3S corporation executives, these not-quite-so-brights 
take on the pure scientist experts and cultivate them like 
special hybrid egg-laying hens in special houses. The 
* corporations take on the task of putting appropriate 
specializations together td' exploit the synergetic advan- 
tages thus accruing. The business* man becomes the 
integrator of the bright one's capabilities (1962. p. 53). 

The analogy may be stretched too far for some. However, it 
was precisely and understandably the strategy used by the 
U.S. War Department in the early 1940's to maintain c 



necessary secrecy within the massive team of scientists and 
techniclens who were converting Einstein's famous formula. 
E = mc^ into the awful reality of the first atomic bomb. 

* It is unlikely that Einstein knew much of the technological 
details involved in the Manhattan Project. For one thing. 
General Groves* policy cf compartmentalization made it 
• difficult for any one man to know more than the necessary 
minimum — or to impart it. even if he vvished to do so 
(CLARK, 1972, p. 697). 

It Is fair to point out that while the influential Spanish thinker 
ORTEGA (1932) referred to the narrowing and insular effects 
of specialisation in much the same vein as Fuller, he drew an 
entirely different, but equally uncomplimentary view of the 
scientist as specialist: 

For it is necessary to insist upon this extraordinary but 
undeniable fact: experimental science has progressed 
thanks in great part to the work of men astoundingly 
mediocre, and even less than' mediocre. That is to say, 
modern science, the root and symbol of our actual civiliza- 
tion, finds a place for the intellectually commonplace man 
and allows him to work therein with success. The reason [is 
that a] . . . fair amount of the things thai have to be done . . . 
[are] mechanical work of the mind which can be done by 
anyone, or almost anyone (pp. 110-111). 

Not content with this description. Ortega went on to 
characterize the specialist as one who: 1) taKes pride in 
avoiding study of ttlything outside his field and dismisses 
such curiosity in others as "dilettantism", and 2) having 
confused his partial, albeit in-depth, knowledge with being 
learned is then subject to some sort of generalizing effect 
which both creates a desire to be dominant outside his 
specialty and. more surprising, makes it difficult for him to 
accept the authority of "specialists" in other fields. Ortega 
thus sees these men as becoming "hermetically" insulated, 
self-satisfied and as entering a state of "'not-listening*, of not 
submitting to higher courts of appeal..." (p. 113). 

C. P. Snow is yet another outspoken critic of the fragmenting 
effects of traditional methods of preparing specialists. He 
makes the case that added to the isolation of scientific 
specialities from each other there rs a deep cleavage 
characterized by a total lack a meaningful communication 
between intellectuals in the sciences and humanities. 
"Between the two". SNOW (1964/1959. p. 4) wrote, there 
exists "a gulf of mutual incomprehension — sometimes 
(particularly among the young) hostility and dislike, but most 
of all lack of understanding." He continues. "The non- 
scientists have a rooted impression that the scientists are 
shallowly optimistic, unaware of man's condition... the 
scientists believe that the literary intellectuals are totally 
lacking in foresight, peculiarly unconcerned with their brother 
men. in a deep sense anti-intellectual, anxious. to restrict both 
art and thought to the existential moment" (p. 5). 
/ 

Snow summarizes the implications of this division in this way : 

In our society (that is. advdnc.ed western society) we have 
lost even the pretense of a/ common culture. Persons 
educated with the greatest intensity we know can no longer 
communicate with each other on the place of their major * 
intellectual concern. This is serious for our creative, in- 
tellectual and, above all, our normal life. It is leading us to 
interpret the past wrongly, to misjudge the present, and to 
deny out hopes of the future. It is making it difficult or 
impossible for us to take good action (p. 60). 

One might add that there is. in addition to the scientific and 
humanities, a third world of the ordinary person, the semi- 
skilled and relatively un-skilled. If there is little communica- 
tion within and between the intellectual worlds, or cultures, as 
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Snow referred to them, there is little or no communication 
between the intellectuals and ordinary people. 

Let me assure the reader that these descriptions are not 
. offered in any sadistic or masochistic way nor are they 
presented as quaint anochronisms. They cwere serious 
statements by respected scholars about possibilities of some 
importance. The question is, what relevance do they have for 
us at this point in the development of the field of physical 
.education? 

No matter what direction we take, we cannot avoid 
< developing many specialists. Considerable thought should be 
given to content and' processes in both undergraduate and 
graduate programs to improve the perspective of current 
world conditions. We need to assess communication within 
the field and with groups outside the field that could profit 
from our input. 

The specialization we require could be developed in the 
context of an academic discipline or an applied profession, or 
through some combination of the two. To move toward a 
better understanding of the differences let us examine the 
concept of an academic discipline. 

THE FUNCTION AND CHARACTER OF CURRENT 
ACADEMIC DISCIPLINES 

If you accept Kiger's (1971a) definition of an academic 
discipline "as a recognized branch or segment of knowledge 
within the domain of rational learning" (p. 99) then literally 
any area or sub-area of learning may qualify for the label. Our 
concern is the process through which those interested in a 
"branch of knowledge," succeed in having it "recognized" as 
a discipline by the scientific establishment. The branches of., . 
knowledge that are so recognized appear and disappear on 
the tides of changing times. "What is a discipline for one age 
may become the nonsense or superstition of the next" 
(KIGER. 1971a, p. 99),. CurFent disciplines fall into or cut 
across the three broad doniains of knowledge: the 
humanities, the social sciences, and th^ natural sciences. 

Recognition on this continent of a new branch of knowledge 
as a discipline does not follow any precis^ pattern but there 
are three conditions that appear necessary and sufficient. 
First, there must be a group a researchers concentrating on 
the particular branch of knowledge. The larger this group and 
the larger the portion of the broad scientific research com- 
munity that respect their work, the better. Second, the 
researchers and other scholars i^n the field must create and 
organization or society devoted to "the advancement and 
diffusion of knowledge" in the field of concern. Third, this 
society must pass successfully through a screening process 
following application for membership in one of the three 
national (American) councils of learned, or scientific, 
societies: The American Council of Learned Societies, The 
Social.Science Research Council, or the National Academy of 
Sciences — National Academy of Engineering — National 
Research Council. KIGER (1971a) reports that in 1970 about 
60 learned societies, were recognized by or^ of these three 
prestigious groups. 

-There are Canadian equivalents to these councils but 
membership requirements are much less exacting, as a 
glance at the list of organizations represented at the 1975 
Annual ^ Meeting of the Royal Society of Canada and 
Conference of Learned Societies, held at the University of 
Alberta, Indicates. Almost none of the traditional disciplines, 
such as mathematics and physics were represented as such. 
Their only presence was within .such umbrella organizations 
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as the Royal Society of Canada. Societies concerned with 
more esoteric subspecialties? e.g. The Society for the History 
of Philosophy of Mathematics, and the Canadian Society For 
the History and Philosophy of Science, were present. So were 
such bodies as The Canadian Association of Slavists^ and 
The Canadian Society For'^Biblical Studies, and many others 
which could hardly be considered representative of academic 
disciplines. For those who consider it important to have 
physical education, or any sub-area within- this field, 
"recognized" as a discipline, it appears that the frequently 
encountered reliance on U.S. institutions cannot be avoided. 

It wlH therefore be useful to get an accurate description of the 
function of American learned societies. Having been "created 
primarily for the purpose of advancing and disseminating 
knowledge within the academic disciplines," BLOLAND and 
BLOLAND (1974) explain, 

American learned societies have played a critical rdfe in 
developing, standardizing, and formalizing the disciplines 
as theoretical and methodological structures, in pro- 
moting the establishment of emerging subfields of know- 
ledge as independent spheres of study, and in supporting 
these subfields in the intrauniversity competition for 
status and institutional resources. At the same time, 
learned societies contributed to the "professionalization'' 
of the disciplines, drawing scholarly identification and 
loyalty away from institutions of academic employment 
toward the national disciplinary peer group and promoting 
the growth of national reward or career systems within 
each of the disciplines. They also served as convenient 
loci for the operation of a national academic labor 
market (p. 5). 

This statement makes the case that American learned 
societies representing academic disciplines have been ex- 
tremely important in developing current national university 
"reward or career systems". Perhaps the most obvious 
feature of which is the "publish or perish" doctrine which I 
had always been given to understand was enunciated by . 
university administrations. While the learned societies have 
effectively drawn "scholarly identification and loyalty", a way 
from universities toward closely knit peer groups within each 
discipline, it has 'heen precisely these same peer groups 
which have set the important conditions for recognition and' 
advancement of all university faculty members, whether 
involved with these societies or not. If such a self-serving 
situation existed in business or government It would be hard 
to avoid charges of conflict of interest. The "national dis- 
ciplinary peer group" exerts its authority primarily through 
control of articles published in its official journal(s), papers it 
accepts for presentation at the annual meeting of the society, 
and through identifying these occurrences as the most 
important evidence of scholarly merit. It bears repeating that 
this evidence of merit both determines status among national 
and international peers in the discipline, and strongly in- 
fluences academic promotion and assignments to be granted 
the individual professor within his university. 

There is yet another way in which recognized academic 
disciplines have experienced a powerful influence from their 
learned societies. These societies have insisted on a "gradual 
withdrawal from practical pursuits and a striking deemphasis 
on the intellectual responsibility of the scholar towards the 
uses of his product in the practical sphere or toward service 
to specific clientele groups in the soceity" (BLOLAND and« 
BLOLAND, 1974, p. 6), In short, they have required a 
comifiitment to theory awd to each other, as opposed to . 
practice and service to others as clients. 
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This section has set out to clarify what is currently meant by 
the term "academic discipline" and to identify the rdle of the 
learned society that gives body to it. In summary the salient 
, factors appear to be these: . 

1. The viability of . the learned society depends on a signifi- 
^ cant group of workers producing research and associated 

scholarly writing to a standard acceptable to themselves. 
To a lesser degree this scholarly output must be accep- 
table to established scholars in related disciplines who 
might encounter it or refer to it in their own work since 
recognition of a new discipline depends primarily on the 
approval of the established scientific community. 

2. The hallmark of research in academic disciplines is "a 
narrow commitment to scholarship — to the advancement 
of knowledge for its own sake" (BLOLAMD and BLOLAND. 
1974. p. 6). This strategy appear to be based in the faith 
that generating new knowledge will advance civilization 
ancTfurhter. that "an inherent power for order in the world 
would absorb [the scholar's] product info its beneficent 
economy without his assuming responsibility for the 
process" {SCHORSKE. 1968. p. 980: in Bloland and 
Bloland. 1974. p. 6). 

3. Examination of the two preceding points leads to the 
inescapable conclusion that members of academic dis- 
ciplines are exclusively university researchers who rely on 
their own peer group for validation and who intentionally 
communicate only within the peer group. Further: 'the 
institutionalized structure of the discipline has no need 
whatsoever for professionals in the field other than univer- 
sity researchers. 

1 intend to develop the arguments further but it wilt be useful 
to indicate at this point that for physical education as a broad 
field, or for any of its presently recognized subfields. t 
consider that efforts to gain recognition as an academic 
. discipline would be both inappropriate and dysfunctional. 
While I am concerned with our specific case. KIGER (1971b) 
reports a growing general concern : 

More and more thinkers now believe that the specialist 
disciplinary system which made for a qenlury of progress 
has reached the stage in which a feconstitutlon. a new 
synthesis is needed. They argue that men are needed who 
can span, existing specialized disciplines in order to 
evaluate and ascertain not just how something can be 
accomplished but what its probable consequences will be 
and perhaps mere importantly, whether it should be done 
at all (pp. 104-105). 

This suggestion rests well with an interest in overcoming 
some of the more serious shortcomings of narrow specializa- 
tion. 

I believe it is esserltial to emphasize that this does not mean 
simply a shift from fragmented specialties to so-calted 
"interdisciplinary" studies. That is part of it. but equally 
important, we must create and apply the means by which 
highly educated people (specialists) develop an accurate 
perspective of the modern world along with the integrative 
abilities required to relate sophisticated technical knowledge 
to its real world context. This would inevitably and dramatical- 
ly slow down the present rat^ of generating new knowledge, 
willy-nilly, and allow us to begin to relate and apply available 
knowledge, assess our present, state, and select more in- 
telligently where we are to go and the means of getting there. 

The present helter skelter generation of data in the academic 
disciplines reminds me of an enthusiastic ditch digger com- 
mitted to digging as deep and as fast as he can. It works 
alright at first but soon his shoyel handle is too short and to 
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make matters worse, most of what he throws out. falls back. 
All he can see is the mud walls and floor (there may be a flood 
coming), and unless he changes his approach his immediate 
problems" will be rendered irrelevant by the cave-in that 
buries him. 

But perhaps the foregoing assessment of the viability of 
moving towards the status of an academic discipline is too 
harsh and unrealistic. Lacking a working time machine with a 
feed forward attachment, we cannot accurately determine 
what our real fate would be if we were to forge ahead as a ' 
discipline. Such a course of action would generate some 
fairly predictable thorny, problems of a highly practical nature 
and some of these will be touched on in a later-section. At the 
moment though, let us try to weigh the possibilities of 
progress we could reasonably expect from a research effort 
of a proposed discipline of psychomotor learning or sports 
psychology, or if it serves one better, a discipline embracing 
both of these areas. Conveniently enough these areas relate 
closely to the established discipline of ^psychology. 
Psychology has enjoyed this status for most of this century. 
The next section reviews the opinions of a cross-section of 
psychologists who are less than satisfied with the result. 

A BRIEF OVERVIEW OF.CRITICISM OF AN 
ESTABLISHED, RELATED, DISCIPLINE ^ 

While psychology is recognized as a discipline it also has 
obvious involvement as an applied profession in counselling, 
personnel assessment, psychotherapy and other forms of 
clinical work. But the purpose in this sect»^ n is to direct 
attention to evidence of progress as a dis ne. Research 
done in. the name of psychology as an academic discipline 
would be aimed at building a theoretical framework to unify or 
relate the. important abstractions In the field. The large body 
of research available on clinical problem^ relates to the work 
of professional psychologists as separate and distinct from 
the development of psychology as a discipline. 

What is the. present status of a theoretical framework in 
psychology ? Perhaps the single best persoh to attempt to 
answer this question is Sigmund Koch who in 1952 accepted 
an assignmenlt from the American Psychological Association 
to direct a'study to assess the totai state of the field. The 
seven-volume study published in 1959 entitled. Psychology: 
A Study of a Science, is considered a landmark in the field. As 
recently as 1969 Koch reiterated the conclusions the arrived 
at as a result of his unique vantage point as editor of this 
impressive series. "Whether as a *scilnce' or any kind of 
coherent discipline devoted to the empirical study of man. 
psychology has been misconceived." KOCH (1969) wrote. He 
continued. 

This is no light matter, for me to confess after, a 30-year • 
career given to exploration of the prospects and conditions 
for psychology becoming a significant enterprise. 

But the massive lOO-year effort to erect a discipline given 
to the positive study of man can hardly be counted a 
triumph. Here and there the effort has turned up a germane 
fact, or thrown off a spark of insight, but these victories 
have had an accidental relation to the progranis believed to 
inspire th'em. and their sum total over time is heavily over- 
balanced by the pseudo-knowledge that has proliferated. 

The idolatry of science in our age has insured that this 
phony knowledge be taken seriously by people everywhere 
' even by sensitive, creative or sophisticated people. 
Such 'knowledge' when assimilated, is no neutral addition 
to a person's furniture of confusions. It. has an awesome 
capacity to biais the deepest attitudes of man toward Man. 
to polarize sensibility (p. 14). . * 
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A very similar conclusion had been arrived at earlier by 
ZANGWILL (1956) : "Experimental psychology has produced 
many facts, a few generalisations, and even an occasional 
'law*. But it has so far failed to produce anything resembling a 
coherent and generally accepted body of scientific theory" 
(p. 168). The most depressing aspect of this is that no 
authoritative voice suggests that things are about to improve. 
° The usual exhortations to keep at It and We'll do It, are 
missing. 

This has created serious public credibility problems for 
psychology. Since most people learn to function socially with 

• at least minimal effectiveness, we can take. this as evidence 
that they are doing so on the basis of their having recognized 
some low level behavioral laws even though these laws may 

^ be neither fully nor precisely formulated in their minds. 
People use these simple laws as a basis for both predicting 
behavior (e.g.. What will he say if I ask for his help? ) and 
interpreting past behaviors (e.g.. Why did he accept so 
eagerly? Why do I do things like this?). "These predictions 
and explanations are not based on anything which is referred 
to as psychological theory." SCRIVEN (1956) pointed out. 

but merely on our observations and 'common sense* 
Inference. One might wish to say that there is an implicit 
theory In our classifications and inference in these cases. If 
so. then my point can be rephrased to state that in the 
cases Jn which we feel most certain most often of our 
behavioral predictions and explanations, they are based on 
the theory implicit in common sense and not on theories 
developed by professional psychologists (p. 331). 
(Emphasis mine.) 

Since psychology has rarely been successful in providing 
.higher order theories of use in explaining behavior, the 
psychologist is left with resources for such explanation which 

■ are little better than the average man's. Claims for psychology 
as a science then, must contend with Mazur's statement that 
"The scientist must have better theories than the layman or 
he's really not a scientist at all. It physics is a science because 
it is empirical and theoretical, it is also a science because 

^. "physicists' theories about the physical world work better than 

' •the^ non-physicists' theories" (1968, p. 195). 

To; judge-by the problems selected for investigation and the 
resfearch designs utilized in a very large percentage of past . 
and current studies. *there are many psychologists who 
continue to accept on faith the hypothesis that the missing, 
higher order, theoretical formulations can be developed. 
Unfortunately, few, if any, psychologists who have given the 
matter serious thought agree. "The test of the Milllam 
hypothesis (that a satisfactory theoretical structure can be 
developed by emulating the methods of natufal science], has ' 
not been a sleazy one," KOCH (1969) concluded, but 

In my estimation, the hypothesis has been fulsomely 
disconfirmed. I thlRk it by this time utterly and finally clear 
' that psychology cannot be a coherent science, or indeed a 
coherent field of scholarship, in any specifiable sense of 
coherence that can bear on a field on inquiry. It can certainly 
not expect to become theoretically coherent; in fact, it is 
now clear that no large subdivision of inquiry, including 
physics, can be (p. 66). (Emp^asis in original.) . 

This strong and unamt^iguous view is shared by SCRIVEN 
(1956, p. 332) and PEREBOOM (1971, p. 439) among others. 
Acceptance of it does not require abandoning research 
efforts. It does require a reconsideration of the bases for 
identifying problems and adopting research methods. 
Promisirig suggestions for such revisions will be mentioned 
later. At the moment it will be more to the point to outline the 
perceived reasons for failure to construct a coherent science 
of psychology. 
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Psychology of the methods of hard science, KOCH (1969) 
offered the^nteresting observation that the natural sciences, 
particularly physics and biology, were formalized Into dis- 
ciplines only after lengthy development by a procession of 
scholars. During this foundation phase, a large body of 
knowledge and methods for extending and refining that 
.knowledge, was collected. The creation of these disciplines, 
as defined areas of study, then came as an. evolutionary 
extention to previous development and consolidation. The 
early successes In these fields, exemplified by the valuable 
contributions of Newton and Darwin, created "an apparently 
wholesome Victorin vision : that of a totally orderly universe, 
totally open to the methods of science, and a totally orderly 
science, totally open to the strategems — and wants — of 
man. It was against this background." KOCH (1969) wrote, 

that psychology was stipulated into life. At the time of Its 
inception, psychology was unique in the extent to which its 
institutionalization preceded its content and its methods 
preceded its problem. Never had thinkers been given so 
sharply specified an invitation to create, or been so harried 
by social wish, cultural optimism, and extrinsic prescription 
into the advance scheduling of ways of means (p. 64). 

Psychology, like Topsy, "just growed". It didn't have any real 
historical development. One day it wasn't there, the next it 
was a reality, "stipulated into life", simply declared to exist. 
While the founders, those who had stipulated its creation, 
could not locate an existing body of appropriate knowledge, 
they could borrow the methods of the highly successful fields 
of physics, and to a lesser extent biology. This Is exactly what 
they did (HILGARD and BOWER,' 1966. p. 424; KOCH, 1959. 
p. 64; PEREBOOM, 1971. p. 436; SCRIVEN. 1956, p. 336).- 
Which is not to say that these methods were entirely Inap- 
propriate thein or since. Many aspects of the scientific method 
are indispensable to the legitimate study of any domain of 
knowledge. But the purchase w^s a package deal and some 
of the obligations assumed with the package proved less than 
helpful. 

Notable among these was the "atomic belief . . . that science is 
built by piling one fact upon another" (HUDSON, 1972, p. 41), 
and that understanding complex, rpolar, phenomena is 
achieved by assembling the component atoms suitably linked 
by a theoretical framework. The insight that provides concep- . 
tual linKs between such apparently unrelated phenomena is 
recognized as the essence of creative thinking 
(BRONOWSKI. 1965/1956, p. 13).'lt Is fascinating to follow, in 
simplified form, the general, train of thought by which 
Einstfiln piecejd together a.series of apparently isolated but 
crucial, simple phenomena (BARNETT, 1957). These were 
the atomistic components (i/¥here atomistic is used as a 
metaphor, rather than in the Bohr sense of the atom). When 
he had provided the explanation of how these critical simple, 
phenomena linked together, and translated those 
relationships into a set of mathematical formulations, he 
arrived at the theory of relativity. The atomistic approach 
obviously worked in physics and it was a process of this same 
sort, without the mathematical representation, that Darwin " 
had used in arriving at his-theory of evolution. Why didn't this 
approach work In psychology? The answer to this question 
could be elaborated at great length but I will restrict this 
discussion to thlree areas of difficulty. 

First. Is the fact that In the natural sciences the objects of 
study are. inert and homogeneous. Rays of light, or the 
percentage composition of water, can be counter on both to 
behave and to yield to analysis in extremely predictable ways. 
In the case of Darwin's work he was interested in anatomical 
and physiological features of animals from a classification or 
taxonomic point of view. Observations of thiese features will 
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understandably result in highly consistent data also. Had 
Darwin been interested in animal behavior he would have had 
to contend with Infinitelymore variance and unpredictability. 
And in the case of human, far from being inert, they respond 
and learn In many unpredictable ways and unknown or 
intentionally covert motives as well as highly individual value 
systems direct their behavior. It is therefore impossible to 
defend the assumption that repeated observations of the 
same individual, human or animal, are in fact observations of 
the "same subject" in the way that repeated observations of 
inert objects can be^ assumed to have a one-to-one cor- 
respondence. 

The second important diffference between observing the 
effects of manipulations, treatments, of inert objects and 
humans, or animals, is that science measures end states. The 
electrolysis of water yields predictable volumes of hydrogen 
and oxygen at predictable production rates provided simple 
information related to electrodes, temperatures, concen- 
trations and current are known. The actual processes or 
mechanisms by which the end state is reached need not be 
known, are often not know, or erroneously explained. But in 
behavioral studies, the same end state, or observed behavior, 
may have been arrived at by not only unknown mechanisms 
but, more important, by a wide variety of quite different 
mechanisms, PEREBOOM (1971, p. 447) offers an interesting, 
example of how such a situation may complicate the explana* 
tion of even a relatively simple study in response duration. 
Since identical observations in a controlled experiment may 
be explained in a variety of recognized, and unrecognized, 
ways the difficulties in drawing durable retestable inferences 
are apparent. The experimenter first cannot be sure of the 
sources of differences in his date, and even if he can be, he 
seldom if ever has ways to identify the means of mechanisms 
that caused the effects. Unable then to draw reliable in- 
ferences from particular experiments, it is no wonder that 
higher order theories fail to materialize out of the results. 

The situation is unproductive enough in perception and 
information processing studies in which the stimulus is fairly 
simple and observations are usually made on one subject at a 
time. But if psychology is to contribute to our understanding 
of human behavior in any substantial way, and an atomistic 
approach won't work, it will eventually be necessary to study 
behavior in more complex situations. This means a richer 
physical environment, complex unpredictable stimuli and 
uncontrollable interactions among numbers of'people. 

This leads us to the third difficulty in using the borrowed 
methods of the hard sciences. It is "the relatively greater 
complexity of the simplest phenomena we are concerned to 
account for in a behavioral theory... [and for this reason] 
practical problems of prediction, or explanation at any level ^ 
(i.e., including theory-building), are more likely to be insolu- 
ble in the study of behavior" (SCRIVEN, 1956, p. 332). . 
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This point was emphasized by MISCHEL (1974, p. 256) in 
pointing out that in the relatively simple problem of attemp- 
ting to predict voluntary delay of gratification in a subject, and 
using only seven of the many variables that could influence 
this behavior, there would be 120 interactions to consider. 
Commenting on this particular example, CRONBACH (1975) 
wrote that : 



; aire so complexly conditioned, it is not even 
faintly surprising that we get contradictory conclusions 
from experiments taking only two or three factors into 
account. 

The problem is as pressing for cognitive psychology as for 
personality. Newell (1972) lamented the current fragmenta* 
tion in the study of information processing. He tallied 59 
colonies of investigators, each collecting data on its own 
narrow task. Because the fine structure of the task and the 
person's characteristics influence outcomes, results ob- 
tained under such disparate conditions cannot be linked 
up. Newell doubted that the usual experimental strategy of 
narrowing condfitions, refining results, and looking for 
generalizations of limited range can generate adequate 
cognitive theory (pp. 120-121). 

But whether the "theories" generated to this point are 
adequate or not they "rarely die in psychology, they just 
accumulate" (PEREBOOM, 1971, pp. 445-446). This appears 
to result from the fact that the "critical experiment" relied on 
in physics to dispose of possibilities and identify "true" from 
"untrue" explanations is seldom if ever applicable in psy- 
chology. There are simply too many variables with too many 
interactions involved to pinpoint sources of effects. For this 
reason literally any proposition put forward for consideration 
at any time maintains a degree-of viability not because it has 
even been shown to be fruitful but because it is not possible, , 
within the borrowed restrictions of the natural sciences, to 
disprove it. PEREBOOM (1971) explained this situation in the 
following way. 

Thus as we proceed from the simpler, the more pervasivej 
and. at the same time,, the theoretically more manageable 
behaviors towards those more complex and variable, the 
probability may increase that alternative and actually 
incompatible or partially incompatible principles will be 
needed in order to Interpret differences Ss, species, 
settings, or occasions. Hence we have an even more 
fundamental basis for the failure of critical experiment than„ 
the operational problems disxussed earlier (p. 448). 

The problems Pereboom refers to are those of adequate 
control and generality which he considered extreme not only 
as related to the experimental design but when one is faced 
with drawing plausible inferences/ 

This brings us full circle in our search. The obvious answer, 
from the point of view of natural science, is to design 
experiments that simplify conditions to a point where ade- . 
quate control is possible. We are forced back to collecting 
bits of information from closely controlled experiments. In a 
word the ill-starred atomistic approach. The other^,alternative 
is to heed Pereboom's |1971) advice that "more effort be 
directed toward fitting our empirical approach to the subject 
matter rather than attempting to do the latter" (p. 439). 

CONCLUSIONS 

If it is the purpose of a discipline to build a science by 
developing a coherent theoretical^framewdr'k then one must 
counter KOCH's (1969) argurnent that "Psychology's larger 
generalizations are not specified and refined over time and 
effort" (p. 66), or accept his harsh assessment of failurie. The 
century-long effort in psychology has "here and there... 
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turned up a germane fact, or thrown off a spark of insight." 
but more frequently it has developed "pseudoknowledge" 
and "ameaningful thinking" (p. 66). Here Koch indicated that 
the "a" in ameaningful has the same force as the "a" in words 
like amoral. "Ameaningful thought or inquiry regards 
knowledge as the result of 'processing* rather than discovery. 
It presumes that knowledge is an almost automatic result of a 
gimmickry, an assembly line, a methodology" (p. 14). 

Advocates^ of a "hard science" approach who consider 
control, replication, and generality are not only desirable but 
feasible in a multidimensional field should take note of the 
trend in the natural sciences. It was clearly identified at least a 
generation ago and continues to gather strength. ^ 
- ^ 5v€n if it is thought possible to produce a precise general 
theory of basic.behavior. It would be wrong to conclude that " 
exact predictions and faultless explanations will be possi- 
ble in the field of practical problems ; for they are now very 
rarely achieved in this area by any sciences. The practical 
problems of physics today are engineering problems, 
meteorological problems, aerodynamical problems; and to 
these there are not often exact solutions, but only com- 
promises and approxrmations (SCRIVEN. 1956. p. 334). 

Academic Discipline Status? 

If I read the current interest in the question of an identity for 
physical education, and associated sub-fields of interest, 
correctly it revolves around implications inherent in the 
concepts of a "discipline" and a "profession '. 

An academic discipline was identified earlier as being em- 
bodied in a society of nesearch scholars and so this concept 
^nnot have general applicability to the whole field which now 
includes teachers and many others who are certainly not 
research scholars. Further, it is impossible for me to see how 
one can defend pursuit of academic discipline status for any 
of our sub-fields such as psychomotor learning, sports 
psychology, or physiology of exercise, to name only three. 
The reasons for this conclusion are as follows. 

1, A discipline, by definition, requires a commitment to 
narrow scholarship which is to say the construction of theory. 
The failure of psychology to build a coherent theoretical 
framework, despite much greater resources than we could 
ever aspire to. leaves us with little hope in this direction. 
CRONBACH (1975. p. 123) has made an excellent case for 
the vaiue of abstractions and limited theorizing and one 
would' be well advised to .continue efforts to generate these. 
He has also made_ the relevant point that investigators 
concerned with questions of a physiological nature can 
expect more success in building durable theory in an ac- 
cumulative way than can those working on problems with 
more obvious social dimensions. 

2. An academic discipline requires that loyalties be tO' the 
national, or international, peer group of university 
researchers. This relegates co-workers within the university 
lot Involved in the prescribed area and any person not 
nvolved in research, even though involved in significant full- 
:ime work in the field of physical education, to a secondary 
position. It encourages the establishment of a "pecking- 
)rder" which has only its snob appeal for justification, 
iiommunication is between r^esearchers only and an 
Jiaborate rapidly changing jargon makes attempts to deal 
vith outsiders difficult. 

I, Since an academic discipline by definition, seeks to 
(eemphasize both practical implications of research and 
esponsibility to apply research findings, any sub-area wanting 
ecoghition as a discipline would have a contractual problem. 



'What schools or faculties of physical education in Canada 
would agree to support a self-declared discipline on these 
grounds? If they would not, are there any psychology 
departments that would accept them into the fold ? 

4. The academic discipline is a closed, unresponsive system 
of a type not suited to evolve and adapt. This is inevitable'since 
it is responsible to itself and restricts communication to its 
own members. As HUDSON (1972) describes it, "Both 
department and examiner, in other vyords, can ensure that a 
radical challenge to their conception of the subject is unlikely 
to occur from within it. The persuasive, and if necessary the 
coercive, resources of such university teachers are for- 
midable**- (p. 102). 

The danger is that research areas within departments, 
especially those offering the Ph D.. can become preoccupied 
with producing graduates who are near duplicates of their 
mentors. The research output of mentor and student 
reverberates through' the departm.ent dissertation 
bibliographies and co-authored articles in several academic 
journals while the rest of the world goes blissfully on, unaware 
and unaffected by the entire process. 

5. There has been a dramatic change in the public view of 
academic activity since the 1960*s. Boland and Boland (1974) 
explained the change in this way: 

the shift in national priorities away from the support of^ 
higher education — and particularly of academic research 
reflects a growing national concern for pressing social 
and environment problems for which basic research Is no 
longer thought to hold the key. And as the prestige of 
academic research diminishes in the public eye. there is 
Increasing pressure from important external constituencies 
of the university... to reduce expensive graduate and ' 
research programs in favor of the development of 
programs with a more immediate service function: un- 
dergraduate education.'-continuing educa!ion. vocational 
training and community service (p. 113). 

They went on to point out that this would likely result Jn , 
graduate and research programs losing some of their former ' 
importance^and in- less emphasis in the academic reward^.' 
system on scholarly and scientific achievement. ' : • 

The rate of change of total world conditions demand.s 
direction which requires input from educated people. That is. 
provided one takes the optimistic view that conditions are still ^ 
controllable and reversible. But the academic discipline is 
concerned with theoretical issues which render it unable as ' 
well as unconcerned with producing information and con- 
cepts for this purposes 

In summary I see these reasons as providing ample argument 
for abandoning consideration of moving toward discipline 
status. The only viable alternative in our present context 
appears to me to be development as an applied profession. 

Physical Education as an Applied Profession 

One of the most effective ploys available for evading Issues is 
to deliberately avoid assigning precise meanings jo crucial 
terms or to point out that such terms can be used Jn man> 
ways. Assigning explicit definitions is one of the featureis of 
the scientific method that is essential in all domains of 
knowledge. The foregoing examination of the current concept 
of an academic discipline attempted to do so since this word 
is used in many ways. The sam_e Is true of the word 
"professional**. It has so many different connotations and 
shades of meaning within various usages that it is hopeless to 
use it without agreeing on a definition. - 
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MORFORD (1972) has recently reminded us that a profession 
is a dynamic entity in that there is a loop connecting current 
knowledge and practice with the underlying and 
demonstrably relevant theory. Refinehnents or advancements 
in one are accounted for by appropriate adjustments in the 
other. It works both ways: practice feeds back to theory, and 
theory feeds forward to practice. In our field this implies that 
.most, if not all, researchers would work^'closely with those 
delivering the service of the profession. Indeed they would 
themselves often be involved in delivering professional ser- 
vice in which they had a research interest. 

What is a profession ? 

There is fairly vyide general agreement on this matter and it 
will help to briefly outline the consensus characteristics : 

1) an essential social function is performed, 

2) the professional has a degree of expertness resulting from 
extended training and practice and based on theory and 
practical knowledge, 

3) the interests of the client are placed before those of the 
professional, , 

4) the governrnent recognizes it, and often limits practice to 
those witiwipecified qualifications, . 

5) the special nature of services renders the client unable to 
adequately assess service (This is changing.) and, 

6) a professional organization exerts a variety of controls on"* 
. 'admission and practice (CONRAD, 1971, pp. 432-433). 

No existing profession, including medicine, engineering, and 
law. coujd in truth meet all of these conditions. No matter how 
one viewed it. physical education or any of its sub-fields could 
nbt either. The fit for some professions is better than others. 
But I am quite satisfied to speak of an emerging profession of 
physical education, however imperfectly it might fit the ideal 
requirements at this time. It is much closer today than it was 
ten years ago. and in another decade, we can only blame 
ourselves if it isn't closer. The real problems, should we move 
toward a dearer identity as an applied profession, will be in 
getting-government agreement to limit practice to designated 
professionals, and in developing an adequate professional 
organization. " 

It is not the intention of this paper to* go further into this 
question. What would be more to the point wouid^ be to 
attempt to identify some of the components of the present 
field of physical education within the framework of an applied 
profession. The definitions are mine and will not t^e accep- 
table to others in many instances but at least it provides a. 
point of departure. In the* final analysis of course, all 
definitions are arbitrary. 

The field of physical education is the service provided the 
clients of professionals in the field (the clients of teachers, 
coaches, workers in: physical recreation, sport, dance, and 
fitness activities, and administrators of these programs): the 
written literature, including relevant material from other 
professions and from academic disciplines ^ the functions of 
preparing professionals to deliver services; and the 
'hecessary resear-ch and development activity. These latter 
functions relate to improving preparation of professionals, 
refining and developing new theoretical and applied con- 
cepts, and improving- available service and the appropriate 
delivery system. 

A physical education professional is a "specialist" in the 
sense in which ,this term was used in the first section of this 
paper. Hopefully we will work to minimize the restricting. 
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limiting effects of too narrow a program of preparation. A 
professional or specialist is one who holds a degree in 
physical education and/or recreation, or an education degree 
with a physical education major, or equivalent. This prepara- 
tion is combined with a minimum of two years successful 
work experience or some adequate form of internship. 
Equivalent to the physical education degree niight well be any 
approved degree with an appropriate one year program in 
physical education. This would meet much objection from 
some but I offer it for several reasons — it is only one of a 
variety^ of ways of qualifying, it might help in avoiding some of 
the ill effects of specialization described earlier. Whether it 
was generally acceptable or not is not crucial since whatever 
agreements we begin with would be modified in the light of 
experience. Evolution will occur so we should not be frozen 
into inaction because of difficulties in reaching agreement on 
initial conditions. 

A research and/or developrhent worker is a professional, in 
the above sense who has a relevant graduate degree or 
equivalent experience. He devotes a minimum of one quarter 
time to research and/or formal development and. except in 
rare cases, is also engaged in delivering service to un- 
dergraduates. Where graduate programs exist he will most 
likely spend some of his work time with graduate students. 
We have discussed communication problems between fields 
of knowledge. These are difficult enough to deal with. When 
researchers are allowed to restrict themselves to direct 
contact with graduate students only, we create unnecessary 
problems within the field. It not only severely limits com- 
hfiunicattons within a field where all professionals have a 
serious obligation to communicate, but it stifles new 
developments which can only come in an open responsive 
system in which even the researchers' ideas can be honestly 
questioned. . 

Alternatives must be examined to bring researcheFS into 
significant contact with others in different specializations so 
that the worst dangers of narrow specialization in a complex 
multivariant field can be avoided. 

Some suggestions for research 

The available examples of medicine, engineering and 
agriculture should reassure us that integrity and'> suitable 
development can be attained in an applied profession. There' 
would be no difficulty other than time and effort in building 
the necessary and frequently referred to. field of knowledge. 
A good deal of it already exists in the better texts, standard 
references, journals, and other publications. Recent revisions 
in several university' undergraduate programs in Canada, 
including Alberta, have reflected the move to a more 
coherent organization of 'knowledge, even if. as in psy- 
chology, we may never be able to arrive at a satisfactory 
theoretical framework. ^* 

The applied fields of medicine, engineering, and agriculture, 
again stand as excellent examples of the fact that a vigorous 
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and fruitful research program can be developed without 
. direct reliance on the existence of a corresponding academic 
discipline. It should also be apparent that these. fields 
generate substantial financial support from government and 
public sectors because their research and development work 
are seen to produce results. As in the cases of thalidomide 
and DDT this work sometimes has bad effects but these are 
examples of the precise type referred to by Buckminster.' 
Fuller. Dangers of this kind from the results of applied 
research can be avoided by a more liberal education tor 
specialists combined with a greater sense of public respon- 
sibility and unavoidable government controls. In any ease 
when a cancer researcher speaks, internists, radiologist, and , 
general practitioners listen and learn. When a researcher in 
animal. nutrition speaks,' agriculturists and farmers listen and 
learn. All too often when a physical education researcher 
speaks, only his research colleagues listen. If a teacher of 
coach hears, he is likely to say either: So what? ... or. What 
did he say? 

Or course it is true that more and more research being done 
in our field is exactly the type that is needed in an applied 
profession. If more agreement can be reached that our future 
is as an applied profession it would soon release a good 
many talented people to begin to focus on the improvement 
of important aspects of the services we deliver. 

I certainly do not have a lot of ready answers. The concern of 
this paper has been with how^we identify ourselves as a field 
and the directions implied in our identity. A re-directed 
research effort should get some useful guidelines from hard 
won experience in psychology. What appears to be the most 
promising ways of imppoving'things? The responsible critics 
of scientific psychology such as Koch,' Pereboom, Scrlven. 
Cronbach» Hllgard and Bower, Hudson, and Glass, to name 
but. a few of. the most articulate, are surprisingly close to 
agreement. 

1. Studies of traditional design in which every effort is made 
to control key variables and sampling is done to maximize- 
generalization should be continued in areas where the resufts 
can be seen to have some real meaning. Much more care 
should be given to matching research methods to the 
demands of problems. KOCH (1969) would ruJe out large 
areas. of psychology from traditional controlled experiment 
approaches. 

The term 'science' cannot properly be applied to percep- 
tion, cognition, motivation, learn|hg, social psychology, 
psychopathology, personology, esthetics, the study of 
creativity or the empirical doma/ns of the extant human- 
ities. To persist in applying thiSrhighly charged metaphor 
.Is to shackle* these fields with highfy unrealistic expecta- 
tions, the inevitable heuristic effect is the enaction of 
imitation science (p. 67). (Emphasis mine.) 



2. There is a strong movement toward more attention to 
"descriptive generality"; PEREBOOM (1971) for example 
believes that even vyork in psychology as an academic 
discipline, or **as a basic science, our preferred option now is 
to give descriptive generality our first priority" (p. 449). 
CRONBACH (1975) echoes the plea: 

Let the author file descriptive information, at least in an 
archive, instead of reporting only those selected 
differences and correlations that are nominally greater than 
chance'. Descriptiono encourage us to think constructively 
about results from quasi-replications, whereas the 
dichotomy significant/nonsignificant implies a hopeless 
inconsistency... Instead of making generalizations the 
rulinig consideration in our research, I suggest we reverse 
our priorities. An observer collecting data in one particular 
situation is in a position to appraise a practice or proposi- 
tion in that setting, observing effects in context (p. 124). 

This approach features descriptions which pay attention to 
controlled variables but equal attention to those which are not 
controlled, as well as 'observations of personal 
characteristics, reactions, and unexpected events that occur 
during treatment and data collection. This leads to an 
understanding .of local peculiarities and Cronbach suggests 
' that as the experimenter "goes from situation to situation, his 
first task is to describe and intejrpret the effect anew in each 
locale, perhaps taking into account factors unique to that 
locale of series of events... generalization comes late, and 
the exception is taken as seriously as the rule" (p. 125). This 
appears to be an unavoidable strategy given the context- 
bound nature of the majority of the phenomena in which we 
are interested. 

In some cases, statistical treatment of data, will be missing 
entirely and only frequencies, percentages, and other simple 
arithmetic information reported. "The Implication Is," 
PEREBOOM (1971) believes. 

That non-rigorous research need not really be second- 
class science after all, that, if one wishes generality as well 
as naturalistic relevgnce, one's efforts might be better 
directed toward optinf}izing observations and recording, 
and minimizing control iand manipulation (see Webb, et. ai, 
1 966). Perhaps we are, or should be, closer to the naturalist 
the astute observer of human behavior", and even to the 
humanities, than manyof us would care to admit (p. 452). 
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CONCLUSION 

One of many grounds on which the reader might disagree 
with the preceding discussion relates to the lack of concern 
for scientific objectivity and value-free research which have 
been held to be important In any scientific study. If to-day's 
problems in physics are indeed engineering problems one 
comes face to face with value questions In a hurry. Should 
research continue on super jets known to have serious, and 
as far as we know, irreversible effects on essential layers of 
the stratosphere? Nettler (1970) points out that: 

Knowing man scientifically is not only difficult, but it may 
not provide the answers men need when they ask for 
explanation. Today's significant questioris are moral 
questions, not the technical ones that scien'ce might satisfy. 
The needs are of that moral nature, that some empirical 
truth is inr^moral (p. 171). 

But attempting to answer value questions . is not an easy task. • 
Especially since values and facts are./pften hostile to each 
other. When an Individual or a groi^jp are committed to a 
cause, or^n idiology, then facts become unnecessary and if ' 
discovered or available facts run -counter .io the particular- 
value, hostlJIty Is almost sure to follow (NETTLER, 1972). This 
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problem is not easily solved. But retreating to passive 
objectivity will not help in putting matters straight. HARDIN 
(1968:1974) has attempted to analyze world population 
problems in terms of the causal web of reaMife contingen- 
cies- His analysis provides a chilling view of the conflict 
between current "liberal" values and the facts of overpopula- 
tion and what disastrous effects policies based on these 
values are likely to have. ^ 

If educated people are to have any ihfluence on the headlong 
rush of world change then the centrality of value-free 
research and scientific objectivity must be challenged. While 
our concerns are not as weighty as'those of over-population 
or destruction.of the Van Allen belt, there are many significant 
problems avyaiting our attention. CRONBACH's (1975) advice 
applies as well to reseai;:phers and other working 
professionals as it does to psychologists. 

1 suspect that if the psychologist were to read more widely 
in history, ethnology, and the centuries of humanistic 
writings oh man and Sbciety. he would be better prepared 
for... his work. (p. 125). 

We have the good fortune to be associated with a field, that, 
has important responsibility for the growth and development 
of all our people but besides. Is involved with a wide 
panorama of human expression through sport, dance, and 
other leisure activity of a physical nature. Piaget has given us 
insight into how inexorably the activities of our concern are 
involved in the development of intellectual and emotional 
competence. Many facets of games, sport, and dance. have a 
deep, widespread, and enduring appeal for large numbers of 
people. We need to give serious thought to how well our 
present patterns of^ organization and .professional values 
enable us to serve the society that supports us. 



The author wishes to acknowledge with thanks comments on the 
preliminary draft of this paper from several colleagues and graduate 
students but particularly suggestions and reactions from Ca! Botterill. 
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The concept of attitude and attitude change has received 
considerable attention in the psychological literature during 
the past century.' Despite its relatively long history, consensus 
regarding an attitude definition and the causes of attitude 
change has been subject to a slow evolutionary process: In a 
recent book. TRIANDIS (1971) addressed himself to these 
concerns. While discussing the topic of attitude change, 

- Thandis proposed that one's attitude toward an object,can be 
dependent on the pleasantness or unpleasantness 
associated with the previous experience with that object. H?* 

' also postulated that positive effect (emotion) is attached to 
those categories which assist one in reaching. goals and 
negative effect is attache^d to those which thwart success. 

A similar view of attitude change is held by FRElSCHLAG 

- (1973). In a study designed to determine some of the causes 
of changing attitudes toward physical education, he observed 
that the "law of effect" can be seen to interact with attitudes 
about physical activity. Freischlag stated that "people tend to 
repeat those experiences that are perceived as pleasant and 
in which they found success" (p. 21). 

Results from studies conducted by CARR (1945).. VINCENT 
(1967). and REEVES (1972) seem to support the vibws. held 
by Thandis and Freischlag on the subject of attitude change. 
These studies sought to determine the relationship between ~ 
the expressed 'attitude toward physical education and 
success in physical education activities. In each of these 
studies, an attitude toward physical education inventory was 
administered prior to participation in the physical education 
' class and the final mark in. the course was utilized as tf^e 
-. success factof. In each case there was a significant 
^^. .relationship between expressed attitudes and success. . 
iNpwever. one is unable to determine from these findings 
whether prior positive attitudes toward physical education . 
resulted in success or whether prior success in physical 
education resulted in the formulation of positive attitudes. 

HOLBROOK (1971) and PETERICH (1970) pointed their' 
concerns about attitude change in the direction of specific 
sports (gymnastics and football). They reported that , as 
perforrhance success increased so did attitudes toward the 
sport. 

Apparently a continuum of attitude toward physical education 
and sport exists relative to the degree of success reached in 
the specific endeavor. Increased positive attitudes seem to be 
a function of increased success. As an aside, it is interesting 
and intriguing what comprises success. This need not always 
be winning for all individuals. In light of the small number of 
athletes who possess the ability to be a winner or a superior 
performer, there is a good possibility that for the majority of 
athletes, success has a very different meaning. In fact, some 
., athletes may view success in sport simply as their ability to 
make the team. 



However, this does not deny that success has some ties to 
winning in the' eyes of some particip^ints. Since success is 
sometimes' a fleeting characteristic, what might be the ex- 
pected outcomes of failure? T^iandis indicated that attitude 
may be a function of the degroe of pleasantness associated 
with the task. One might infer from this that if success was 
removed, the result should be the formulation of niegative 
attitude^ or at least less -positive attitudes. 

The present study - was undertaken to determine if the 
attribution of attitudes. toward physical activity was a function 
of prior success. It was predicted that athletes would have a 
more positive attitude toward .physical activity than non- 
athletes since athletes have had many opportunities to 
experience success (or rationalize defeat). Athletes should be 
expected to possess more favorable attitudes toward 
physical activity th^n one-time athletes, the latter being 
defined as those incjividuals who were dismissed from teams 
for disciplinary reasons or for lack of skill. Participation has 
been denied to theise individuals and with this has also gone 
the possibility of success. Non-athletes should express more 
favorable attitudes toward physical activity than one-time 
' athletes since neither success nor failure in physical activity is 
a part of their recefft experiences. 

METHOD. 

Subjects 

Subjects for this investigation consisted of 80 male high 
school stude/its between the ages of 15 and 17 years. Twenty 
were selected from varsity teams and were classified as 
varsity athletes. The remaining 40 subjects were selected 
according to their ability to meet specified criteria. Twenty 
subjects were selected and classified as one-time varsity 
athletes on the basis of at least one year of varsity experience 
and subsequent dismissal from the team either because of a 
perceived lack of ability or for disciplinary reasons. None of 
the one-time athletes left the team on their own accord. The 
remaining 20 subjects were selected and classified as non- 
athletes since they had never participated on an organized 
athletic team and were not presently involved in any 
recreational, or sport pursuit. 

In order to elicit controls on the, sampling procedures, equal 
'numbers of subjects in each classification were drawn from* 
each school. For example, if two one-time varsity athletes 
were dismissed from the football team at School X. then two 
varsity athletes were selected from that schools footbair^^ 
team. In such a case, two non-athletes were also selected " 
from School X. 
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Testing Instrument v 

The Attitude Towaiid Physical Activity Inventory (semantic 
differential format) devised by KENYON (1968) was ad- 
niinistered to all subjects. Seven independent dimensions of 
physical activity are represented : 

(1) physical activity as a social experience, 

. (2)' physical activity for health and fitness, 

, (3) physical activity as the pursuit of vertigo, 

(4) ; physical activity as an aesthetic experience, 

(5) physical activity as a catharsis, 

(6) physical activity as an, ascetic experience, and 

(7) physical activity as a game of chance. 



Procedure 

c 

Physical education teachers and coaches at various high 
schools throughout central New York State agreed to- assist 
the investigators in securing subjects. The subjects who met 
th'e criteria were contacted and agreed to take part in the 
study, Data were collected during one testing session at each 
high school from which the subjects had been selected. 
Subjects were asked to express their personal attitude 
toward the seven dimensions of physical activity. The in- 
vestigators assured the subjects that the administration of the 
inventory was not, a test and that there were no right or wrong 
answers. Subjects were not required to put their names on 
the inventory. 

RESULTS 

In Table I are the mean ATPA scores for all subjects. 



Table I - Means for Athletes, Non-Athletes, One-Time Athletes, and Totals of ATPA Scales. 



^"'"^^'^^^^^ Scales 




Health & 


Pursuit of 










Subjectso\^^ 


Social 


Fitness 


Vertigo 


Aesthetic 


Catharsis 


Ascetic 


Chance 


Athletes 


46.75 


46.20 


43.29 


45.70 


45.59 


39.04 


34,39 


Noh-athletes 


41.20 


41.39 


34.59 


38.39 


40.59 


27.84 


37 54 


One-time athletes 


42.39 


38.89 


36.75 


37.54 


40.09 


28.84 


34.29 * 


Tc,ials ^ 


43.45 


42.16 


38.21 


40.54 


. 42.09 


"31.71 


35.08 



The summary of the 3X7 ANOVA is presented in Table II. 



Table II - Analysis of Variance of Means of ATPA Scales for 
, Athletes, Non-Athletes and One-Time Athletes. 



Source 


df 


MS 


F 


Groups (G) 


2 


1614.79' 


f5.29* 


Error b 


57 , 


105.61 




Scales (S) 


6 


1 082.88 


16.12* 


GxS 


12 


117.33 


1.74 


Error w 


342 


67.15 





t> < .01 
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significant attitude differences toward physical activity ex- 
isted among athletes, non-athletes, and one-time athletes. F 
(2,57) = 15.29. p < .01; Post hoc comparisons of the grc p 
differences failed to locate where the different or 
differences 'existed. 

Significant scale differences discriminated the expressed 
attitudes toward physical activity of the athletes, non-athletes, 
and one-time athletes. F(6.342) = 16.12, p < .01. Post hoc 
comparisons revealed significant differences between 
groups on the following dimensions: health and fitness, 
pursuit of vertigo, aesthetic, and ascetic. 

As predicted, the athletes reported more favorable attitudes 
toward physical activity than the non-athletes since three 
dimensions (vertigp, aesthetic, ascetic) yielded significant 
results. In no case did the athlete group reveal lower mean 
. scores. Comparison between.athletes and one-time athletes 
' yielded differences on the previously mentioned dimensions 
plus health and fitness. The atNete group reported a more 
.favorable attitude toward physical activity on all tour dimen- 
sions. In no cases did the mean scores of any dimension of 
physical activity differ significantly between non-athletes and 
one-time athletes. 



DISCUSSION 

A*1/fb;?tion of attitudes toward physical activity was a function 
or p*N-if u ' /.'3SS in physical activity since athletes' attitudes 
differed b.gnificantly from one-time athletes' and non- 
athletes'. Caution must be exercised, however, since the 
attitudes of one-time athletes was not known prior to their 
dismissal. However, since they had similar varsity, athletic 
experience as the athletes, there was little reason to believe 
that as a group they would possess dissimilar attitudes unless 
the dismissal was .related to an attitude change. It is not too 
tflffictllt to expect -that removal from a desired status would 
cause some disappointment and negative feelings about the 
entire situation — persons, and objects alike. One way to 
accept such a situation is rationalization and to disclaim any 
value in that endeavor. 

Findings reinforce the concept that attitudes are a function of 
the degree of pleasantness or unpleasantness associated 
with previous experiences in the endeavor (TRIANDIS, 1971). 
More favorable attitudes are attached to pleasant situations 
and less favorable attitudes are attributed to unpleasant 
situations. 

Athletes report more favorable attitudes toward physical 
activity for the pursuit of vertigo, aesthetic, and ascetic values 
than do one-time athletes and non-athletes. This is 
reasonable since athletes are participating in endeavors that 
are characterized as such. A well-executed ^movement In 
sport is often appreciated more by those individuals who 
know what the movement entails. On the other hand, in- 
dividuals who are not cognizant of the difficulty Involved in 
such* a movement may perceive the activity In a completely 
different light. For example, an artist may perceive his 
painting as a masterpiece of originality simply because he is 
aware of the time, effort, and difficulty involved in the work. 
However, an individual who is not cognizant of the difficulty 
Involved in such work may view the same painting as a series 
of colored spots placed at random on a piece of canvas. 

Participation in most sporting endeavors weekend tennis 
to varsity football — requires periods of long and hard 
training If even a modicum of success is envisaged. Since 
non-athletes never participated in those ori^^anized sports 
which* require a great deal of hard training, they are likely 



unable \o perceive the intrinsic values of such activity. 
Conversely, they might even visualize the effort as foolish and 
misplaced. One-time athletes could hardly be expected to 
attribute much Importance to the ascetic dimension since 
several of^hem were dismissed for violating training rules. 

Although physical educators and others advocate the posftlve 
benefits of sport participation, there is a distinct possibility 
that unsuccessful experiences may promote less favorable 
attitudes toward physical activity generally. A case in point is 
the health and fitness dimension. Since athletes and one-time 
athletes differed significantly in their attitudes toward, this 
dimension, what impact does dismissal from sport have? It 
may well be that removal of an athlete from a desired sport 
endeavor triggers a less favorable attitude toward sport 
participation and its purported values. One of such values is- 
health and fitness: Unlike other speculated benefits such as 
social and emotional, fitness values only acrue through 
participation in some type of physical activity. Any reduction 
in the positive attitudes toward physical activity may well 
result in reduced participation and with it, reduced values. 
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SELF CONCEPT AND ATtlTUDINAL DIFFERENCES IN ELEMENTARY AGE 
SCHOOL CHILDREN AFTER PARTICIPATION IN A PHYSICAL ACTIVITY * 
PROGRAM 



Linda B. Zaichkowsky 
Leonard D. Zaichkowsky 
Thomas J. Martinck- 

Boston University 

Many positive social and psychological values have been 
aittributed to participation in physical activity. "It isoften claimed 
by physical educationalists.. .that... physical activity.. .[is] of 
psychological benefit to the individual. As yet this assump- 
tion does not rest on any well-establistied scientific findings" 
(KANE, 1972, p. 103). Two such constructs which have been 
researched are self concept and attitude; however, these 
studies have getierally dealt with young adolescents through 
the age of adulthood. Very few have been done which 
investigated these constructs in the elementary school age 
child, particularly with reference to physical activity. WYLIE 
(1974) and SIMON and SMOLL (1974) suggest that lack of or 
inadequate instruments could be the reason for this dearth of 
research with young children. 

Researchers have long recognized that a positive self con- 
^ cept tends to produce positive behavior and a negative self 
concept, maladaptive behavior (WOOLNER, 1966; ROGERS, 
1951 ; WYLIE, 1968). Onpe a child is born his self concept 
starts to develop. For the most part, the initial development of 
the self takes place through sensory stimulation and physical 
manipulation of the environment (WYLIE, 1968). As a person 
learns about the surrounding environment he also starts to 
identify himself in terms of others. 

COOLEY (1922) focused on this point with his "looking-glass 
s^lf" theory. He siafed that a person's self concept is affected 
by what one thinks others think of him. MEAD (1934) 
. expanded on this and noted that people have a tendency to 
observe and imitate the behavior of "significant others." The 
implication is that social interaction is a necessity for 
. development of the self concept. HARRIS (1973), after 
reviewing self concept theories, .stated that a common 
denominator in these theories was that self concept develop- 
ment occurred as "a result of social interaction. 

A child assumes many social rdles in the process of "growing 
up." He maintains the rdles for which he receives positive - 
reinforcement. Physical activity can play an important part in 
positive self concept development because there are many 
. chances for a person to achieve success through physical 
activity. Self testing activities provide a basis for a person to 
assess his strengths and weaknesses. HELLISON (1973) 
believes "that physical education, has a unique, although 
limited, potential for providing significant others who can 
influence self-esteem of the participants in certain physical 
education programs" (p, 12). 

LEWIS (1972), GARY (1963), and JOHNSON, FRETZ, and 
JOHNSON (1968), when dealing with exceptional children, 
found significant positive changes in the self concept of 
children vyho participated ip programs of .physical activity. 
Other studies dealing with adolescents and adults have found 
equivocal results. NELSON (1968) and SAKERS (1968) found 
no improvement, in self coiicept after participation in a 
physical education prtjgram; whereas MARSHALL (1969) 
and GOURLEY (1969) found positive changes. 

22: 



, The development of positive attitudes (affect) is considered a 
desirable outcome of the physical education experience. 
Good feelings toward physical activity ultimately result in 
behaviors which are synonymous with i positive attitude. ' 
Although this relationship of congruence between affect and 
behavior is in doubt (LaPIERE, 1937 ; LINN, 1965 ; TRIANDIS. 
1971 ; ZAICHKOWSKY, L. B., 1973) It has been demonstrated 
that, for the most part, positive attitudes toward physical 
activity do exist (ALBINSON, 1975). 

Attitude studies of elementary age children have been virtual- 
ly non-existent in relationship to physical activity. The lack of 
proper instruments to measure this construct concerning the 
movement dimension has been a main reason. Recent 
attitude scales toward physical activity developed for children 
. (MANCINI., 1974; SIMON and SMOLL, 1974) should ehable 
investi9;»f?Dn into this important area. 

Research, such as that of LEVINE and MURPHY (1943) 
indicates that a person's attitude may affect what a person 
learns and retains. Therefore, the development of positive 
attitudes toward physical activity should be an objective of 
physical educators. 

The purpose of this study was to explore the differences in 
the self concept and attitude scores of children involved in a 
physical education program with those who were not. 

METHOD 

■ Subjects 

One hundred and eighty-four (184) Boston elementary school ' 
children, grades one through five, from the same school 
. district ahd with similar socio-economic status were the 
subjects used in the experimental groups.^ Eighty-six 
children from another Boston school district were used aS'the 
control group. Their socio-economic status was similar to the 
experimental group. Random sampling of the school pop- 
ulations was used to select the 270 participants in the study. 
An -analysis of variance on pre-test scores indicated that 
groups were not significantly different on self concept or 
attitude scores. 

Instruments 

Self concept was measured by The Piers-Harris Children's 
Self-Concept Scale (PIERS, 1969). This scale (PH) consists of 
80 statements to be answered yes or no depending upon how 



The initial intent of this study was to compare two different 
teaching styles, therefore, two experimental groups were es- 
tablished. During the course of this study, administrative dif- 
ficulties preventec? e investigators from carrying out this portion 
o( the project. Ho er. both experlmential groups were retained 
even though they represent only one treatment condition. • 
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the respondent generally feels about himself. The highest 
score attainable is 80. The validity of this scale is represented 
by a correlation of .68 with the Lipsitt Children's Self-Concept 
^Scale. The reliability using the Spearman-Brown odd-even 
Iformula for grades 6 and 10 was .90 and .87, respectively 
(PIERS. 1969). 

Attitudes toward physical activity were measured by the 
Cheffers and f^ancini Human Movement Attitude scale 
(MANCINI, 1974; MANCINI. CHEFFERS, and 
ZAICKKOWSKY. L. D., In press). This scale (CAMHM) uses a 
non-verbal medium of artists' pictures depicting different 
aspects of the physical activity program. Face validity was 
obtained from oral responses of elementary age students 
describing each picture. SubjectSM-espond ; each picture on 
a three point scale of like to dislike. Possible responses were 
indicated by a face with a smile (like), an expressionless face 
(neutral), or a- face with a frown (dislike). The highest 
attainable score was 01. Test-retest and split-half reliability 
measures were .97 and .87, respectively. 

Procedure 

Subjects in the experimental groups received instruction at 
the physical .education center at Boston University once a 
week for a period of 45 minutes per week. The length of the 
program was 23 weeks — from October, 1974 through April, 
1975. The curriculum was centered around movement ex- 
ploration experiences as well as gymnastic activities. The 
control group received no formal physical education instruc- 
tion in their school. 

Subjects were tested (f^H and CAMHM) at the beginning and 
end of the program. The subjects were tested 20 at a time by 
the investigators. Because the PH scale is wordet. at the third 
grade reading lievel the 80- items were read aloud to all 
. subjects. This was done to assure that the children in grades 
one and two understood the statements. The CAMHM scale, 
was completed in the same time period by the subjects after 
the instructions were given to the group. 

RESULTS 

A two by three by five factorial analysis of covariance (using 
the pre-test as the covariate) was utilized to test for treatment, 
sex. and grade differences on the dependent variables of self 
concept and attitude. A significant F ratio was obtained for 
the main effect of treatment on the self concept scale. F 
(2,239) = 4.82, p < .01. The Scheffe technique for multiple 
comparisons revealed that the experimental groups had 
significantly higher self concept scores than the control 
group. The adjusted means for the two experimental groups 
were 61.98 and 61.43. The adjusted mean for the control 
group was 57.66. 

Statistical significance was also reached on the main effect of 
sex for the attitude instrument. F (1.239) = 8.41. p < .01. The 
girls expressed more favorable attitudes than did the boys. 
The adjusted mean scores were 69.18 and 66.75. respective- 
ly- 

DISCUSSION 

The results indicate that those persons who participated In a 
physical education program have more positive self concepts 
than those who did not. These results agree with those of 
CARY (1963), GOURLEY (1969), JOHNSON et at, (1368), 
LEWIS (1972), and MARSHALL (1969), who reported positive 
.self concepts after participation in a physical education 



244 Mouvement.Actesdu7» symposium 



program. It is possible that the opportunity for social inteirac- 
tion in the physical education setting and the high ratio of 
teachers to students may have allowed the subjects chances 
to view themselves in a more positive fashion as suggested by 
HELLISON (1973). 

The finding of no sex difference is concurrent with the 
information reported by PIERS (1969). It seems that boys and 
girls develop their self concepts in a similar manner. The 
adjusted mean scores for grades one through five were 
60.74, 60.54, 59.62. 60.22, and 61.04. in that order. This 
downward trend in self concept scores, although not 
statistically significant, is similar to that noted by STANWYCK 
(1972) and FELKER (1974). That is, the scores tend to 
decrease until the fifth grade when an upturn is noted. The 
results of this study show the beginning of that upturn at 
grade four. According to FELKER (1974), this decrease and 
resultant increase may be attributed to the pressure of the 
early school years on the child. 

The statistically significant difference between the sexes on 
the attitude scale is similar to findings reported by 
ALDERMAN (1970), KENYON (1968), and ZAICHKOWSKY. 
L. B. (in press) utilizing older subjects. MANCINI et hi (in 
press) reported no significant sex differences on attitude 
scores for elementary age children after participation in a 
physical education program. ^ 

MancinI et al also reported a significant downward trend on 
attitude scores in grades one and two, three and four, and five 
and six. They suggest that this evidence supports the popular 
contention that schooling so channels attitudes that a gradual 
decline in interest results. Although statistically significant 
results were not found among grades. In this study, the 
downward^rend Is still visible. The means for grades one 
through five on the attitude scale were 69.31, 67.98,^68.93, 
67.68, and 65.63. respectively. The upward trend at grade 
three may be explained by the inclusion of a greater number 
of girls in this group and a greater number of boys in grade 
two. This could raise the mean in the third grade and lower it 
In the second because girls were shown to have more positive 
attitudes than boys. When grades are grouped In the same 
fashion as MancinI et ai (in press) the downward trend is 
consistently present, though small. 

The results of this^ study can not establish cause and effect 
relationships and should be interpreted with that point in 
mind. The fact that statistically significant differences do exist 
can not be overlooked. It is possible that participation in a 
program designed to achieve positive social and psy- 
chological change can be achieved. Based on the results of 
this study it seems that a physical education program which 
promotes social Interaction does prove to be beneficial In 
positive self concept development. Further investigation of 
this idea is currently underway by Martlnek. 
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BACKDROP 



Our initial two years of research In the north was carried out In 
the Mackenzie Delta area of the western. Canadian arctic in 
the fall of 1971 and Spring of 1972. The board of directors for 
the Inuvik based Territorial Experimental Ski Training 
Program (TEST) Invited our research team to evaluate the 
psycho-social effects of the TEST program. We had some 
serious reservations about the original goals of TEST which 
were essentially to shape in the competitive ethic in order to 
give Indian and Eskimo youth a chance to cc^mpete In the 
rapidly approaching "modern" world. One specific objective 
was to motivate northern youth to greater general achieve- 
ment In life through an achievement oriented ski program. 
However, regardless of our personal biases we did feel that it 
was important to attempt to assess the effects of the program 
for a variety of reasons one of which was to enable native 
groups to be in a better position to determine what kinds of 
programs they wanted for their people. 

We were attracted by the call of the north and looked forward 
with anticipation to experiencing it on each excursion. We 
experienced .the northern dilemma, we witnessed a confron- 
tation "between cultures and we became Immersed in the 
problem of fusing past and future. Througfi our initial ex- 
periences we gained a great deal of respect for the northern 
people and also learned a great deal about approaching our 
research problem. The more we got into the study and into 
the culture, the more complex the value question became. It 
^ was not as clear cut as we had once thought. What happens 
to a relatively cooperative and trusting culture when it is 
invaded by a competitive, insensitive and exploitive group of 
people from another age? 

Although some interesting tren^ds did emerge from the first 
phase of our study, some methodological prob*lems were 
experienced in our initial work. Firstly, the TEST program had 
been in full operation In Inuvik for 5 years before our research 
team began any assessment. Consequently it was impossible 
to obtain any baseline measures on ejther TEST participants 
or nonparticipants. Secondly we experienced a serious 
problem with respect to research instrumentation, as stan- 
dardized psycho-social inventories and indices from the 
south have given absolutely no consideration to the northern 
perspective. Three simple examples of the inappropriateness 
of a southern bias in northern research are presented below. 



1. The research being presented in this session was supported 
through services and/or financial assistance by the University of 
Ottawa Northern Science Research Group of Indian Affairs and 
Northern Development, Boreal Institute for Arctic Studies! Faculty 
of Physical Education University of Alberta, Department of 
Kinanthropology — University of . Ottawa, Department of 
Psychology — Carieton University, The Department of National 

* Defense, the Territorial Experimental Ski Training Program, and 
the people of the North. 



1. SociO'economIc index — When assessing the socio- 
economic level of Canadian subjects a commonly used 
standard index, is the Blishen Canadian Occupational Scale 
(BLISHEN, 1967). This scale, which correlates highly with 
scales from other industrialized countries, utilizes education, 
income as well as a "social standing" or "prestige" measure 
as a basis for ranking occupations and establishing socio- 
economic ratings^ Three hundred and twenty occupations are 
listed with accompanying socio-economic index scores, and 
are placed in rank order from highest to lowest. The 320'^ 
occupation listed is "Trappers and Hunters". In some 
settlements this is almost the entire population. 

2. Academic Records — Even something as simple as 
attaining and making comparisons with respect to academic 
achievement Is often an insurmountable task In northern 
settlements. Normally several grade levels are combined due 
to the fact that a few teachers handle grades 1 through 6 or 8. 
There are also extreme ranges of age within one grade level, 
which more often than not has nothing to do with intelligence. 
Some children are out trapping with their families and start 
"school" late by our standards. Others may go out in the bush 
for months at a time, and others may stay in the settlement for 
the entire school year. The discrepancy between time in 
school, the courses being taken, the level at which a child is 
working, etc. make grades a very questlonnable area of 
.comparison. In addition, grades, as we know them, are often 
not assigned to students in settlement schools. 

3. Personality Inventories ~ Many standardized personality 
inventories refer to terminology, concepts or experiences 
which are foreign to or inappropriate for the sample popula- 
tion. Three questions taken directly from the Children's 
Personality Questionnaire (PORTER and CATTELL, 1963) 
serve to Illustrate this point. Visualize an Indian or Eskimo 
settlement — population 98; largest building — one story 
pre-fab home next door; mode of ground transport — 
walking, dog sledge, and skidoo only. 

CPQ - Question 1. Which story.. would you (Ike better: One 
about killing Indians or about how In- 
dians made clothing? 

CPQ - Question 2. If people push yoU in a bus, do you just 
smile or do you get mad? 

CPQ - Question 3. When visiting a new building do you like 
to have someone show you around or do 
you like to find your own way? 

ROGERS (1972) has cautioned against the wholesale use of 
personality instruments that have been developed in another 
cultural milieu, without an adequate research program 
designed to ascertain the applicability of Its constructs. When 
this cautionary note is transferred into positive action with 
respect to northern research, it essentially means that 
northern instruments must be designed within the northern 
culture. 
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• With reference to our initial research tools we experienced 
best results with open ended interviews and open ended 
questionnaires which had been pre tested in the north for 
comprehension. One way In which this was done was to ga 
over each question individually with a child (or adult). If there 
was a word or concept which was unfamiliar, it was explained 
to the child until he indicated that he understood. The child 
was thdn asked to explain the word or concept in his words. 
His words were subsequently used to formulate the question, 
thereby ensuring comprehension, (e.g. outboard motor = 
kicker).^* 

The problems .we encountered with the first phase of our 
study coupled with the obvious need for instruments which 
were relevant and applicable to the ndrth, led to new 
directions for the second phase of our, study (1973-1975). We 
decided to attempt to get meaningful baseline 'measures in 
settlements before skiing was introduced. Our main source of 
data for phase two vyas to be obtained through : 

a) the use of individual interviews designed for specific 
purposes, 

b) the recording of standard patterns of behavior, and 

c) the design of a northern based psychometric inventory. 

The remainder of this paper is focused upon the development 
and assessment of this latter item known as the Skimethc ' 
Differential Inventory (or the skimetric scale). 

DEVELOPMENT OF SKIMETRIC 
DIFFERENTIAL INVENTORY 

Our objective was to develop and assess a psychometric 
inventory designed specifically for use with indigenous 
children in the Canadian Arctic. Through the creation of this 
instrument an attempt was made to fulfill several important 
criteria. The Inventory had to be: 

1. Clearly comprehensible to a group of people two cultures 
apart (I.e., not only indigenous people from the north but 
also children from within this culture). 

2. Motivating for the children to respond to and capable of 
maintaining this motivation over a series of ad- 
ministrations (i.e., we wanted it to be fun to fill out and 
motivationally durable for use in a longitudinal study). 

3. Capable of measuring a series of important and relevant 
self attributes vyithin a short period of time (i.e., ap- 
proximately 15 minutes). 

4. Capable of eliciting acceptable levels of reliability and 
validity. • ; 

in short our goal was to design and validate a children's 
psycho-social inventory for use In the Canadian Arctic, which 
was motivationally attractive to the child and also reinforcing 
for the researcher to administer. This posed an exciting and 
creative challenge for the researchers to contend with. The 
inventory format was influenced by CANTRIL's work (1965). 
GARDNER'S stereotype differential (1968), Osgood's Seman- 
tic Differential (1957), as well as northern childrens great love 
for comic books.. CANTRIL (1965) devised a non verbal "man 
on the mountain scale" for use in Africa which proved to be 
useful in predicting discontentment and revolution. The scale 
consistes of a simple drawing of a mountain upon which the 



subject was asked to place himself (I.e., where he was now 
and where he wanted to be). Cantrll's man on the mountain- 
format was adapted In part for use in our skimetric scale. 

The inclusion of bi-polar dimensions was influenced by 
Gardner's stereotype differential which has its roots In the 
semantic differential. The modifijBd semantic differential 
,format seemed appropriate to assess selected self attributes 
and value orientations of native northern children since the 
scales required Judgments of the extent to which one end or 
the other of a particular S^le was applicable or relevant to 
the concept being rated. In addition the semantic differential 
bi-polar format has a research history which has shown it to 
be highly reliable in measuring a wide variety of concepts and 
has been used in different cultures. (OSGOOD ef a/., 1957; 
GARDNER ef a/., 1968). 

The final format adopted for the skimetric differential was a 
series of bi-polar '^personality/value dimensions, each 
anchored by cartoon like stick figures with accompanying 
verbal statements. The cartoon like stick figures accom- 
panying each pole on each variable were introduced partially 
as a motivational device and partially to strengthen the simple > 
verbalization presented. 

The original skimetric scale was comprised of 22 carefully 
selected items which, as a result of two years of prior 
research in the north, were deemed to be important self 
attributes for northerners and/or important life variables' 
which should be assessed with respect to possible Influences 
from the outside world, (e.g., TEST). An attempt was made to 
tap some of the same variables which were explored In our 
Initial northern research through the use of standardized 
instruments originating from the south (GLASSFORD ef a/., 
1973). Although these instruments were inadequate In many 
respects for use with young northern children, some of the 
self dimensions which }hey were designed to measure were 
felt to be relevant and important. Through our newly designed 
instrument we attempted to assess salient variables from 
Rosenberg's Self Esfeem Test, Piers-Harris Children's Self 
Concept Scale, Rosen's Ahievement Motivation Inventory, 
major dimensions of meaning reported by Osgood (i.eJ, 
evaluation, potency and activity), as weil as Items which were 
of specific relevance to the traditional northern way of like. 
Six of the skimetric scale items were directly related to the 
•cooperative/competition domain. These items attempted to 
tap the importance of sharing, helping others, man vs. nature, 
teamwork, winning and being humble in victo^^y. 

Through a series of individual interviews withfesklmo and 
Indian children each skimetric scene was scV^utinized to 
ensure that It was easily comprehensible in terms of content 
and format. An initial reliability check (test — Immediate 
retest) was also conducted with a small sample of 15 native 
northern elementary school children .residing in the Ykon 
Territories. From this limited sample ii was found that 19 of 
the 22 individual skimetric scale items had reliability coef- ' 
ficients which were significant beyond the .01 level. 

The Inistrument was then administered to 380 northern 
children residing in a variety of settlements in the western 
arctic (i.e., Yukon and Northwest Territories). This data was ' 
subjected to both item and factor analysis, and additional 
data was collected and analyzed in an attempt to further 
assess the validity of the inventory: 
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SKIMETRIC SCORING 

On each of the 22 cartoon like items, subjects are requested 
to place themselves -sanywhere along a continuum vyhlch 
. extends from one extreme to another, as is the case wjth the 
semantic differential. The maximum score range on a par- 
ticular Item Is from 0 to 8 depending upon where on places 
hlm/herself on the 8 cm line. 

^ Th6 skimetric scale Is scored by merely measuring the 
dIstanceJrom the beginning of the line to the mark which has . 
been placed on the 8 cm line by the subject. This is normally 
done with a clear plastic centimenter ruler. Interjudge scoring 
reliabilities were conducted on 3 randomly selected skimdtric 
Inventory items in attempt to assess scoring reliability. With a 
sample of 22, the interjudge scoring reliability for items 4, 12 
and 18 was .99 In each case. These significant correlation 
coefficients demonstrate that two people can measure the\ 
position of the mark on the continuum In the sanrie way. 

SKIMETRIC ADMINISTRATION 

1. Describe the inventory as a game involving pictures 'like in 
comics*. Refer to tfje first item. Point out the guy on the left r. 
who Is full of energy (act it out) and the guy on the right who is 
very tired (act it out). Then ask how they feel right now and get 

. them to show you where they are on the wiggly line. Tell l^em 
they can use any part of the wiggly line because everyone 
probably feels different. Using examples of • various 
hypothetical responses might help at this point. (e.g.» If you 
are very tired you woald mark here (right end of line); If you 

^ are feeling full of energy you would mark this end of the line 
(left end): If you are sprt of In between you would mark 

' somewhere near the middle of the line. 

2. Ask the children to try the remaining items. "Show how 
you feel by marking the wiggly line for each cartoon picture". 
For lower grados (i.g., 1, 2, or 3) or for poor readers, it may 
help to work as a group, reading each time aloud to assure 
that the Items are understood. If the* items are read, care 
should be taken to avoid emphasizing one end of the scale as 
opposed to the other (e.g., through voice Intonation or raised 
eyebrows). 

3. Note that items 1 9,21 and 22 provide a choice between two 
alternatives. Ask the children to make an x on the alternative 
of their choice. 



CHILD'S EYE VIEW 

From. a child's perspective the skimetric scale was great' 
because it was "lots of .fun." Whoever heard of a test or 
psycho-social assessment inventory that was fun to fill out? 
Behavior observations of children's reactions to the skimetric 
scale indicated that they not only understood it but also really 
enjoyed the process of filling it out. Upon completion-of4he 
Inventory ihey often asked if they could, do more and 



expressed disappointment when they were told there was no 
more. Many children also wanted to keep their copy of the 
inventory. In addition, this positive rnotlvatlonal orientation 
toward the test wab durable over time (I.e., .three or four 
administrations). The children were certainly not bored with 
this inventory as had been the case with previously used 
standardized inventories (e.g., CPQ). They were attentive to 
*• each skimetric scene and did not appear to have any problem 
.relating to the concepts presented. They appeared to res- 
pond very carefully to each item taking great care to place 
themselves: precisely whore they thought they should be. If a 
researcher were to ask a child "are you sure you should be 
th<?re," the child made it clear,that he or she knew where they 
shouio' w8 on the bt-polar scale. 

POLARITY ANALYSIS 

Polarity analyses were undertaken to confirm the above * 
impressions that the skimetric variables were meaningful and 
useful for the self evaluation of young native northern 
respondents. Such analyses are widely used in the develop- 
ment of instruments for use in the.study of ethnic stereotypes 
(GARDNER, WONNACOTT and TAYLOR, 1968). Extremity of 
judgments on each concept on the skimetric scale was 
assessed by mean of the t-distribution. Assuming an un- 
derlying normal distribution, the statistic ()?-U) W/sa is 
distributed as t with N-1 degrees of freedom. Consensus in 
indiyidCial self perceptions may be inferred when the mean 
deviates significantly from an assumed population mean of 
4.0 on the 8 cm line and 1 .5 for the composite variable 20, and 
when-the variability in the distribution of scores is low. High 
levels of agreement are not considered evident unless the 
niean deviates by at least one unit from the neutral position. 
Table I presents the-means, standard deviatfons and fs for 
each skimetric' scale variable. The variables have, been, 
ranked in terms of the magnitude of the t statistic. It should be 
noted that 19 of 20 t values are significant beyond the 1 
percent level with the remaining one being significant at the 
.02 level. 
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Table I - Meant, standard deviations/and tests of polarity of the 20 sklmetrlc scale variables listed In rank order (l)| ^ 380). 



Standard 



Rank 




Variable description — Low score — High score ^ 


Mean 


Deviation 


T 


1 


o 


OaQ nojjjjy 


6.27 


1.78 : 


24.79** 






Don't tike Sharing — Like Sharing 


6.28 


1.88 


23.62** 


3 


Ul 


cnergeiic — iirea 


1.90 ' 


1.96 


- 20.91 


A 

4 




^wrVJor LIKoo Lioniy Willi viiivio 


6.17 


■ 2.13 


19.82** 


5 


18 


Meiping omers — Dealing oiners 




2.00 


- 19.57** 


0 


ly 




1.98 


2.03 ' 


- 19.46** 


, 7 


12 


Lively — Lazy 


2.20 


1.99 


- 17.58** 


8 


09 


Many friends Left out 


2.19 


, 2.02 


-17.48** 


9 


05., 


Smart — Dumb 


2.40 


1.93 


- 16.16** 


10 


11 


Accept things — Can change things 


5.76 


2.17 


15.80** 


11 


07 


Good — Bad 


2.76 


2.12 


-.11.37**' 


12 


15 


Spend now — Save for later ^"^ 


5.40 


^2.39 


11.37** 


13 , 


04 


Strong — Weak ' 


' 2.78 


2.19 


•^-10.88** 


14 


13 


Show off — Not show off 


5.25 


2.31 


10:55** 


15 


16 


Work hard — Have fun 


2.87 


2.57 


- 8.59** 


16 


10 


Not good at sports — Good at sports 


4.91 


2.32 


7.66** 


17 


20 


New (man vs. man : braa : win) — Traditional 










(man vs. nature ; humble ; help) 


1.782 


0.88 


6.20** 


18 


06 


Kids follow me — Kids do not follow me 


4.67 


2.42 


5.39** 


19 


08 


Thinker — Doer 


3.63 


2.51 


-2.85** 


20 


14 


Shy — Outgoing 


3.69 


2.54 


-2.41* 


p<.01. 
• p k .02. 



1. Variables 1-19 have a maximum score range from 0 to.8. Variable 19 corresponds to item 20 on the skimetric scale. 

2. Variable 20 is a combination of 3 dicotomous choice items (i.e., skimetric scale Items 19. 21 , 22) which when combined have a 
maximum score range from 0 to 3, with a mean of 1.5. - 

And examination of the distribution of skimetric scale . 
variables evidencing the most extreme consensus, revealed 
that native northern children see themselves as happy, 
energetic people who like sharing their things with other kids, 
who like, to be with others, who like to be part of a team alt 
working together and who feel that trying to help others 
(rather than beat others) is most* important. The obtained 
scores reflected in the polarity analysis jend some credibility 
to the skimetric inventory and to the meaningfulness of the 
variables since the direction expressed by-. the subjects in 
certain of these variables was as expected from reports on 
the northern personality (VALLEE, 1961). In addition, the 
finding that children from northern settlements express a 
positive orientatiop toward cooperative values, which were 
reportedly so evident at one point in time, was also' reflected 

20 o behaviorally in one settlement by the children's acceptance of 

a cooperative game (McNALLY and ORLICK, 1975). 
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FACTOR ANALYSIS 

Pearson pfoduct-moment correlation coefficients were com- 
puted among the different sklmetric 'scale variables. The 
resulting matrix was factor analyzed using the Principal \}f.\s 
solution and the factor matrix was rotated by means of the 
Normalized Varimax solution (NIE, HULL. JENKINS. 
STENBRENNER and BENT. 1975), Portions of the rotated 
matrix showing variables with appreciable loadings (I.e.. 
greater than .30) are presented In Table II. 

The meaning of.;a factor was inferred from commonalities 
among its defining variables. Variables were considered to 
contribute to the definition of a particular factor if they loaded 
higher on that factor than on .any other factor and If their 
loadings exceeded .30. These criteria usually resulted in a 
cluster of 2 or 3 variables defining each factor. 

Factor I which accounted for 47% of the common variance 
was found to have 5 defining variables (Variables 5. 7. n. 16 
and 18). This cluster of defining variables (i.e., smart, good, 
can effect change, feel that studying or working hard ^nd 
helping others Is irriportant) suggests that Factor I i^' a 



Qeneral Self Evaluation Factor, This factor also loaded 
appreciably (I.e.. above .30) on variables 3 and 12 (happy and 
lively) but these variables did not have theil- highest loadings 
on Factor I. With respect to Factor I it' appears that northern 
children who see themselves in a positive manner (i.e.. 
Intelligent, good, and capable of effecting change) also feel 
that working hard and helping others is important. 

Factor II which accounts for 16% of the common variance was^ 
defined as a Traditionalism Factor The defining variables for 
this factor are variables 10, 13 and 20 (sports ability-negative 
loading, non exhibitionist and traditional values). Factor II 
also loads appreciably on variable 18 (helping others). It 
appears that for northern youth, saying you are good at 
sports is not associated with traditional values (e.g.. being 
humble and cooperative). 

Variables 1. 3 and 12 (energetic, happy and lively) con- 
tributed to the definition of Factor III. which accounted for 
12% of the common variance. Factor III was labelled as an 
Active/Well Adjusted Factor due to the fact that the defining 
variables denote energy, life satisfaction and activity. This 
factor. also loaded appreciably on Variable 4 (strong). 



Table 


« 

II - Rotated factor matrix depicting appreciable loadings of skimetric scale variables (N = 


380). 






Variables 




Factors 










1 II 


III IV 


V 


VI ' vn 


1 


Energetic — Tired . 




.672* 






2 


Loner -r Likes Being with Others 






-512* 




- 3 


Sad Happy 


-.321 


-.381* 






4 


Strong — Weak 




.313 




.467 * 


5 


Smart — Dumb '>> 


.590* 








6 


Kids follow me — Kids do not follow 










7 


Good — Bad 


.510* 








8 


Thinker — Doer 










9 


Many Friends — Left out 








.604 • 


'10 


Not good at sports — Good at sports 


.514* 






- .324 


11 


Accept things — Can change thjngs 


-.351 • 








12 


Lively — Lazy 


.316 


.332* 






13 


Show off — Not show off 


- ,302 • 








14 


Shy — Outgoing 










15 


Spend now — Save for later 




.728* 






16 


Work hard — Have fun 


.441 • 








17 


Don't like sharing — Like sharing 






- .318 


.509* 


18 


Helping others — Beating others 


.335 • .306 








19 


Likes teamwork — Prefers working alone 






.724* 




20 


New — Traditional 


- .303 • 









• Met criteria of defining variable (i.e.. loading on this factor was higher than on any other and factor loading was above .30. 
1. Copies of the complete correlation matrix and principle axis matrix are available from T. D. Orlick and J. T. Partington. 
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Factor IV which received a high loading from only Variable 15 

(spend now) accounted for 8% of the common variance. This 

factor was defined as a Temporal Orientation Factor, 

«> 

Factor V vyas defined as a Coilective Orientation Factor and 
accounted for 6% of the common vaf lance, Variables which 
contributed to the definition of this factpr were, Variable 19 
. (likes teamwork) and Variable 2 (likes being with others). This 
factor a[lso loaded appreciably on Variable 1 7 (likes sharing). 

Factor VI was defined as a Perceived Potency/Sociability 
Facfbr and also accounted for 6% of the variance. Variable 9 
(Many friends) and Variable 4 (strong) both contributed to the 
definition of thiS factor. Factor VI also received an ap-. 
preclable loading from Variable 10 (sports ability). For native 
northerib children, perceived popularity and perceived 
physica strength appear to be positively related. 

Variable .17 (sharing — negative loading) was the sole 
Contributing variable towards the definition of Factor VII. This 
final factor was defined as a Sharing Orientation Factor and 
accounted for theiceniialning 5% of the common variance. 

An analysis of the way In which the Individual variables covary 
In the factor analysis lends support to the validity of the 
Instrument. For example, on Factor V, Variable 2 (likes to be 
with other kids) and Variable 19 (likes to be part of a team, all 
working togetheV) have a strong'posltlve relationship. One 
would expect these variables to be closely related If the 
<^instrument was accurately tapping each of these variables. 

CRITERION GROUP VALIDITY 

An Initial attempt at determining criterion validity for the 
skimetrlc differential was undertaken by the "known groups" 
procedure. It was decided to use the criteria of achievement- 
non achievement as the basis for the initial criterion group 
composition even though the skimetrlc differential was 
designed to assess a broader range of self attributes. This 
decision was determined by the fact that part of the original 
mandate in assessing the TEST ski program was directly 
related to achievement (i.e.. objective 1, "to investigate in 
Indian and Eskimo youth in the Yukon and No>thwest 
Territories can be motivat^d to higher general achievement 
as students and citizens through participation in competitive 
athletics" (GLASSFORD, ef a/., 1973: 3). It was important to 
know whether the skimetrlc scale was capable of disr 
tlngulshlng between these groups and to determine how 
selected self attributes related to achievement and non 
achievement In the north. 

The population from which the criterion group samples were 
drawn consisted of families residing in Inuvik. Northwest 
Territories. Inuvik. which In the Eskimo language means 
"place of man" Is situated In the Canadian western arctic 
approximately 140 miles north of the arctic circle. It is an 
educational and governmental center as well as a base for 
petroleum exploration. With a population of approximately 



3000 people, Inuvik In a highly populated center, by northern 
standards. This becomes evident when one conialders the fact 
that the total NWT population (about 36000^ Is scattered 
throughout 1.3 million square miles and that 60Vo of the 
settlements are Inhabited by less than 300 people. 

"Achieving" and "non achieving" Inuvik families were Iden- 
tified by 3 expert witnesses, each of whom were white 
northerners who had spent a significant portion of their life In 
the north working In the educational system and who were 
familiar with'famllles residing In the area. To assist the expert 
witnesses In Identifying appropriate families, the following 
construct' definitions of achievement as outlined by 
JACKSON (1967) and McCLELLAND. (1953) were utilized at 
the outset. 

Definition of Achievement (JACKSON, 1967). 

Achievement orientation: Aspires to accomplish difficult 
tasks; maintains high standards and In willing to work toward 
distant goals ; responds positively toward competition ; willing 
to put forth effort to attain excellence. ^• 

Defining adjectives: striving, purposeful. Industrious, enter- 
prising, productive, ambitious, resourceful; competitive, 

Defining behaviours: will keep working on a problem after 
others have given up; doesn't mind working while others 
are having fun; prefers to be paid for how much work done 
rather than how many hours worked. 

Prime test for teh achievement motive ^ 
(MCCLELLAND, 1953) 

Determine whether the individual(s) in the family have an 
achievement goal — does he want to perform better or does 
he care about performing better? 

Performing better Is indicated by an individual doing one or 
more of the following four things: 

a) outperforming someone else (e.g., getting a bigger share 
of the market, running faster, getting a higher grade, etc.) 
"Joe decided he would get first price In the spelling 
contest" ; 

b) meeting or surpassing some self-imposed standard of 
excellence (e.g., doing something faster, cheaper, more 
efficiently, etc.). "Ed was practicing in order to lower his 
golf score by three strokes"; 

c) doing something unique (e.g., inventing sometliing). 
"Carol* wanted to be the first woman to sky dive 
successfully from 1 000 feet" ; ^ 

d) being Involved ove^a long term In doing something well- 
where there Is an indication ot great Involvement over time 
in the achievement goal (e.g., being di success In life., 
becoming a welder, dentist, professor, businessman, etc.) 
"Linda had spend eight years practicing ballet In prepara- 
tion for her performance tonight". 

Once the expert witnesses ,^had been oriented toward an 
understanding of motivation"(as outlined above), they were 
asked to try to think of one or two of the .most achievement 
oriented native northern families they knew and to explicitly 
state their criteria for selecting this particular family. The first 
few families identified enabled the researchers to transcribe^ 
the achievement guidelines originating In the south to specific 
examples of achievement oriented behavior In the north, 
which served as a basis for identifying other northern famlles. 
Some characteristic noted for Inuvik based achieving families 
included : moved out of bush so children could go to school, 
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among the first natives to build a co-op home, alwdys a 
steady wage earner, active on town council, has a good Job 
(e.g., with oil company, school, own business), hard working, 
enterprising, has Initiative. ' 

When asked to Identify some of the most rjon achieving 
families (i.e., representative of polar opposite with respect to 
achievement orientatipn In the north), some of the following 

' behavioral components were associated with these families. 
Frequently out of work, short period ^of work-long layoff, 
heavy drinking, live In rental housing which Is poorly maln- 
, ■ talned, children have poor attendance at school, children are 
probably In lower grade level than average child their age, 
children often smell of fish or fuel oil and look unclean and 
scruffy, children wander around late at night.- In the final 
analysis two of the' most common differences which dis- 
tinguished between Inuvik families defined as "achieving" 

' and "non achieving" related to the consistency with thich one 
works and drinks. 

Once families had been fdentified as achieving or non 
achieving and attempt was made to test any children from 
these families who were of elementary school age. All testing 
w.as; done In the elementary school consequently 
necessitated that the children attend school. The final sample 
consisted of 30 children from achievement oriented families 
and 19 children from non achievement oriented families, 
, most of whom were In grade 3, 4 and 5. The skimetric 
differential was administered to the children in small groups, 
' each of which was comprised of subjects from both achieving 
and non achieving families, 

Differences between the skimetic differential factor score 
profiles for achieving and non achieving groups were 
assessed by discriminant analysis using the stepwise selec- ' 
tlon method (NIEef a/., 1975). With a Cut off value of 1.0. the' 

^ first step In the analysis excluded factor I and II from the 
Inclusion matrix. Subsequent steps computed multivariate 
partial F ratios to test the statistical significance of the amount 
of centroid separation added by each variable over and 
above the separation produced by the previously entered 
variables. This stepwise procedure Identified factor V (Collec- 
tive Orientation Factor) as the most discriminating variable (F 
= 3.03, df 1,47, p < .05). The non achievement group was 
found to be, more collectively oriented than the achievement 
group. The ohiy other variable which added significantly to 
this separation between groups was Factor VII, Sharing 
Orientation Factor, (F = 4.56, df 1.46. p < .O'l). Regardless of 
the substantive meaning of these findings. It suffices for our 
pjesent purposes to cbnclude that the skimetric, differential 

■ has the potential for discriminating changes in respondents 
who differ in terms of achievement motivation. Some of the 
other concepts assessed by this Inventory which were not 
found, to be directly related to achievement In the north will 
need further work Jo assess criterion valldfty. 

Some pilot work has alre|ady commenced which is aimed at 
making comparisons of northern and southern children 
based oa skimetric differential responses. A small group of 
Ottawa children (N = 23) recently completed the skimetric 
Inventory. A brief look at this data revealed that on 5 variables 
their mean scores differed by at least one full point from the 
norlhern sample. Northern children appeared to be more 
cooperative (i.e., helping others is., more Important than 
beating others), less exhibitionlstic and to have more friends 
than these southern children. Due to time limitations with 
respect to the present paper, this data, along with that of a 
more representative southern sample will have to await a 
later date for proper presentation. o 



CONCLUSIONS 

In conclusion It can be said that northern children residing In 
the western arctic clearly understand each time an the 
Skimetric Differential, found the . Items to be meanfngful, 
could easily respond to the format utilized, responded very 
carefully and precisely and enjoyed filling In the Inventory.' 
Some degree of criterion group validity was evident with 
achievement and non achievement groups, factor loadings 
lent support to the validity of the Inventory, test-retesl 
reliability was acceptable. It was motlvatlonally durable and 
took 10 to 15 minutes to complete. When one compares. the 
skimetric differential Inventory to other psychometric 
research tools 'which are available for use with Indigenous 
northern children, one has to look upon If favorably. When It Is 
stringently- compared to what, a psycho-social Inventory has 
the potential of being. It is merely a humble beginning with a ' 
great deal of room for Improvement and reflneme,nt. 
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This report comprises an evaluation of effects of the 
.Territorial Experimental Ski Training Program (T.E.ST.) on 
northern native youth in Tulita (Fort Norman), N.WT. TEST 
was conceived in 1963 by Father Mouchet in collaboration 
with^ the Northwest Territo ries Recreation Department to 
satisfy the neea Tor an 'outcio"o7~~e'crpcatio >i piuy r am 
economical in terms of facilities and equipment and yet 
physically and mentally stimulating. The program was 
launched in Inuvik in 1964 and has since spread into the 
settlements. 

The study is important for several reasons. First, the initial 
evaluation of TEST (GLASSFORD, SCOTT, ORLICK, 
^ BENNINGTON, & ADAMS, 1973) would seem to be of little 
•.value for understanding TEST effects on native youth in their 
natural setting. This is because evaluation was retrospective 
and focussed primarily on participants in Inuvik which is an 
urban center with a high proportion of non-native residents. 
Second, and perhaps closer to the current concerns of sports 
psychologists, it will be seen that the TEST committee 
knowingly and purposely involved northern native youth in 
the kind of "zero-sum" competition familiar to us in Southern 
Canada and the Western World but which may be quite unlike 
. that practiced in the north (VALLEE, 1967). This point is 
particularly noteworthy since sports trends associated with 
our kind of competition are currently being critically ex- 
amined (e.g., McMURTRY, 1974; ORLICK & BOTTERILL, 
1975). Finally, in this era characterized by economic strain 
and galloping bureaucracy there is a growing need for careful 
and continuous surveillance of all costly large scale programs 
in both the public and private sectors (CAMPBELL, 1969). 

Tulita lies at the junction of the MacKenzie and Great Bear 
rivers in the North West Territories. It was selected as the 
target of this study since TEST had not yet been introduced 
there and because it had been identified by a native consul- 
tant on the TEST advisory committee as a relatively traditional 
settlement. The majority of the 289 residents are Athapascan 
Indians of the Slave tribe, many of whom stiir support 
themselves largely by hunting and trapping. The town has 
only 16 white residents, is serviced by neither highway nor 
dependable air flights, and does not yet receive television 
* transmission. 

A broad data base wa&. obtained not only from the 23 boys 
and 33 girls available for TEST in grades 1 to 6, but also from 
adult native and non-native residents. The study was con- 
ducted by a team of five investigators together with volunteer 
assistance from teachers and members of the adult educa- 
tion class in Tulita. To date, four separate visits have been 
made in TuJIta by various members of the research team. 



We gratefully acknowledge the four teachers of Colin Campbell 
School for their cooperation and assistance. Special thanks are 
extended to Brian MentOn, school principal/teacher and head ski 
coach, and to DbrOthy MentOn, teacher and great cook. 



The Evaluation by Objectives )rr{o6e\ will be used as a 
framework for organizing our "hiird" data In the first section 
of this paper. "Soft" data will be .^onsidered in the latter half of 
the paper. The Evaluation by Objectives model was selected 
from the several models available for evaluative research at 
th e p r uu . dm le veHfcAfi K I N i07 4^-4n-umi A/_nf <?i m llarlty to 
classical experimental design familiar to most social scien- 
tists. This model requires that a program's objective be 
defined by a clear tiatement which summarizes the ultimate 
achievement expected and the activities related to obtaining 
the objective. 

The main long range objectives of the TEST committee were 
as follows : 

1. To give Indlan and Eskimo youth a chance to compete in 
the /MODERN world In a field where they have sufficient 
environment, culture and understanding to excel to 
greatness. 

2. To explore if northern youth participating In an activity 
where they have the ability to succeed, can be motivated 
by their succe^ for greater general achievements and 
determination ^Ih life ltsert)(PETTERSON, 1968, p. 2). 

For the Interested coach a personalized account of the 
competitive crosscountry ski training activities developed to 
obtain these objectives has been provided by the recently 
retired head TEST coach, Malcolm Hunter (TAYLOR, 1975). 
For purposes of this discussion it Is sufficient to know that the 
objective of TEST was to make northern native youth more 
generally achieving through their involvement in a com- 
petitive cross-crountry ski program. 

Our evaluation will be organized according to the four levels ' 
of measurement proposed by JAMES y962) as appropriate 
for the Evaluation by Objectives model. These levels include 
evaluation of effort put into the program by those responsi- 
bles, evaluation of performance and performance adequacy of 
participants, and efficiency of the program in achieving the 
stated goals. 



EVALUATION OF EFFORT 

This criterion involves the counting of activities that are 
reported to be attempts at achieving the program goals, ^he 
following activities undertaken by the ski coaches (teachers) 
In Tulita cle9rly attest to their high level of effort. First, an 
"alcoholism" grant was obtained to purchase fifteen ski 
equipment packages. Regular training sessions were 
organized for after school and weekends. These were in- 
itiated In August by regular runs to the town dump in which 
the coaches themselves participated. Later they took the 
form of 18 to 30 kilometer ski "runs" through the bush. Also 
each season ski clinics have been conducted by the central 
TEST coaching staff. Moreover, frequent charter flights have 
been arranged to neighbouring settlements for regional com- 
petitions which culminate each year In the spring Top of the 
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World races' in Inuvik. Finally, this past year a two day 
overnight ski marathon was organized by the Tulita TEST 
coaches for which participation was high from both skiers 
and townspeople who assisted by transporting food in- their 
skidoos. 

EVALUATION OF PERFORMANCE 

This criterion for prt)gram evaluation involves such indices as 
the number of participants Involved. By this minimal standard 
the Test program in Tulitajias been a great success — after 
two years of operation all but four native youths are skiing 
regularly. This result is noteworthy considering the prevailing 
stereotype that natives are changeable and unpredictable 
and also contrasts sharply with the rather poor school 
attendance records obtained in most northern schools. 
Perhaps curriculum planners would do well to consider 
seriously offering a higher propprtion of outdoor education. 
mr-ptnatneii-htQh-Hf^ also is surpris ing 

when considered in light of some base line data ot)tained~trr 
1973 before the introduction of TEST. Specifically, we had 
involved the kids In what we call our "Ski-matic Apperception 
Test." Those familiar with projective devices will have 
guessed that this test resembles the T.A.T. used in both 
clinical settings and the thematic materials developed by 
McClelland and his coworkers for their study of social 
motives (ATKINSON, 1958). Five scenes were shown by 
means of a slide projector representing young native skiers in 
typical situations before, during, and after events. Kids were 
asked to make up an imaginative story for each scene 
describing among other things the feelings being ex- 
perienced by the skiers portrayed. The rationale behind this 
kind of assessment is that respondents may 'project" some 
of their own anticipated reactions onto the actors shown. 
■ Content coding identified the following profile of projected 
reactions: "cold" (28%), "feeling fun, excited, happy, good" 
(18%). "scared, might fall" (14%), "miserable, lousy, bad, sad, 
not well" (14%). "nervous, anxipus, silly" ,(10%). "hot, warm" 
(6%). "full of energy" (5%). and "tired" (5%). Clearly two 
' thirds of their anticipated reactions to skiing were negative. 
We also had asked the kids to provide a preference ranking 
for six types of winter sports. The order obtained from "mosl"- 
to "least preferred" was as follows: volleyball, soccer, skiing, 
hunting and trapping, basketball, skating and hockey. Thus, 
both sets of base line Indices suggested that kids reactions to 
skiing might not be too positive. That is why we feel that the 
high participation obtained for TEST in Tulita is quite signifi- 
cant. It is worth adding here that our recent questionnaire 
survey of recreation needs in Tulita shovyed that skiing was 
mentioned most frequently by kids In response to the 
question. "What kind of games or sports would you like to 
play after school If you could do anything you wanted and 
83% felt that "there should be more opportunities to ski." 
However, to avoid bias it should also be noted that the same 
survey showed that the kids feel there should be nnore 
opportunities for indoor sports and that they would like to be 
able to watch T.V. (There were no gym or T.V. facilities at that 
time.) 

In sum. although current involvement In TEST Is surprisingly 
high considering Initially reserved attitudes, it Is important to 
recognize that this interest mgy be partly understood with 
reference to the relative paucity of winter recreational options 
available. 
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ADEQUACY OF PERFORMANCE 

This criterion concerns the extent to which a program has 
been useful in reaching its objective. The problem addressed, 
by the TEST committee was the apparent underachievement 
of northern native youth and the objective was to correct this 
problem by. motivating youth to greater general achievement 
through competitive skiing. Unfortunately, the TEST com- 
mittee did not specify clearly what they meant by "general 
achievement." We therefore turned to the psychological 
literature on achievement motivation to assist us in identifying 
criteria for our evaluation. We found that achievement 
motivation as defined by the leading expert. David 
McClelland, denotes such things as caring about ar\d wanting 
to perform better In terms of out-performing someone else. . 
meeting or surpassing some self Imposed standard of ex- 
cellence, doing something unique, or being Involved over a . 
long period in doing something well (McCLELLAND. 
ATKINSON. CLARK. & LOWELL. 1953). Translated into the 
-Bxp erience of native sc hool children we felt that this could 
mean such ibSl specific betTavtours-as-tr-aiaiAg-j:egular!y_ 
over time and winning in regional competitions. At a more 
general level we also felt that it could mean earning higher 
grades in school and generally talking and thinking about 
daily life more in achievement terms. 

Considering the specific ski data first it should be noted all^ 
participants who trained regularly In 1973-4 also did so In^ 
1974-5 — there were no quitters. Skiers train hard even 
through the coldest, darkest part of the wintfer. After two years 
of such dedicated training Tulita skiers won more medals per 
capita than any other team at the 1975 Top. of the World. 
races. Parenthetically, the Tulita coach Informed me at the 
end of that meet that he Interned to buy a small supply of 
medallions to present to those in his team who had not won a. . 
single event in order that they would not feel too disap- 
pointed. Clearly. Tulita f EST participants work hard and want . 
to excel in skiing. 

But does this "sports achievement" motive generalize to 
other aspects of their performance and experience? We 
examined this question first in terms of the association 
between changes in school achievement (above and below 
the median grade level difference from norm estimated by 
teachers) and experience in TEST (never skied, skiing 
regularly, member of team for Top of the World), The non- 
significant Chi-square (X^ = .55, df = 2) suggests that as yet 
TEST effects do not seem to have generalized to school 
achievement. 

Our second approach to examine generalization of TEST 
effects utilized McCLELLAND's (1953) methods of studying 
underlying motivation by content analyses of people's 
thinking reflected in material like books, art. and music. For 
our study the monthly Tulita News was analyzed because the 
greatest proportion of contributions are made by school 
children. The paper is edited by the 12 native adult education 
students with some limited coordination by the teachers. . 
Samples were taken from five editions before and five after 
the introduction of TEST to form an Interrupted time series. 
Each of these sets of five editions spanned almost the entire 
school year. Six stories were taken from each edition, two 
each from "Sport news'*. "Town news", and "Bush news." 
These selections were made "blind * by student assistants 
unfamiliar with the research design. Samples ranged from 6 
to 10 lines of text and amount of text representing each 
edition was approximately equal. The sixty selections were 
identified with a special numeric code and printed In a 
booklet In random order. Content analyses were in terms of 
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the motivational thema Affiliation, Achievement, and Power 
assessed by the usual coding method (ATKINSON, 1958). In 
addition, temporal orientation (past, present, future) of each 
story was assessed as well as frequency counts of possibly 
salient words such as "work", "play", "win", "lose", and 
personal names and referencesi Coding for each variable 
was accomplished by a different team of two judges. Coders 
were undergraduate volunteer assistants unfamiliar with the 
purposes of the research. Each coder and each team worked 
Independently. Interjudge agreement was computed for 
those variables whose assessment Involved some inference 
Scoring was reliable as indicated by the following Indices* 
Affiliation, r = .86; Achievement, r = .83. Power, r = .96' 
Temporal Orientation. 95%. Each of the resulting Interrupted 
time series was analyzed comparing the pre-TEST 
distribution with the after-TEST distribution. Significant fin- 
dings were obtained from only two of these analyses: The 
words "play" and "win" occurred less frequently following the 
.introduction of TEST (Play, t = 2.69, df = 8, p < .05 ; Win, t = 
3.8, df - 8, p < .01). Considering our personal bias toward 
play over organized competitive sports It is tempting to 
discuss the meaning of the lowered frequency of "Play" 
'"fotiowffig-^I^EST^owevejuJhfi ^^ inc idence of "Win" Is 



It would be unwarranted and unrepresentative, however, to 
finish on this pessimistic note — unwarranted considering 
limits of the Evaluation by Objectives model, and unrepresen- 
tative considering additional data obtained which do not 
satisfy the constraints of that model. Just as there are reasons 
to feel that there may be serious limitations involved In 
exclusively applying only experimental design to the study of 
man (GIORGI, 1970), Its analogue for evaluating programs 
shares In these limitations. Foremost is the narrow concep- 
tual framework imposed: change is viewed in terms of 
discrete cause-effect laws; measurement of change must be 



harripr tn intorr.ro» lj^^^ ^, ,^ ^.auoo-oiioui idw& i measuremeni oTcnange must be 
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before further replication. In any event the impact of these 
two out of nine significant findings pales against the clarity of 
the overall traditional image reflected from these content 
analyses. For example, both before and after TEST the social 
motivation profile was highest on Affiliation and lowest on 
Achievement and most of the text reflected a "present"" 
orientation. ^' • 

To summarize this lengthy section on the adequacy of TEST 
for increasing achievement among youth In Tulita it appears 
that TEST Increases "sports achievement" motivation but has 
had no measurable Impact to date on more general achieve- 
ment in terms of school performance and underlyinq social 
.motivation. 

EVALUATION OF EFFICIENCY 

This criterion requires a comparison of the chosen program 
against different methods of accomplishing the same goal. 
For our study It would presuppose that the TEST organizing 
committee had made an exhaustive search of the literature 
on how to change achievement motivation and had included 
two or three of the most promising methods in their design in 

I order to determine their relative effectiveness. Unfor .nately, 
but understandable considering their limited budget, the- 
TEST committee elected to evaluate the skiing program 
exclusively. Accordingly, we are left to speculate on how 
much more or less effective other programs might have been 
relative to TEST and on how various programs might have 
suited different individuals. Certainly there fs no paucity of 
alternatives for shaping achievement motivation (e.g., 
McClelland, 1965). and for improving school achievement 
through changing self attitudes (e.g., De CHARMS 1972- 

^ARONSON, 1975). ^ 

This would be an appropriate point to terminate our analysis 
since all "hard" data appropriate to the Evaluation by Objec- 
tives model have been reported. Our conclusion at this point 
would be that both coaches In Tulita together with those in 
Inuvik have been working diligently, and the youth in Tulita, 
where few recreational alternatives exist, have participated 
actively and successfully in TEST, but there is as yet no 
evidence of improvement in general achievement amonq 
participants. ^ 
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above all the investigator must remain "oBJecltveT'^en-the— 
most enlightened in thb-physicai sciences shifted from this - 
dogma years to persuaded by findings and insights 
provided by th authors of quantum physics (MATSON, 
1966). The preferred position is fast becoming that of the 
"involved" scientist who appreciates the interdependence 
and cybernetic currents of- influence among variables 
heretofore inappropriately labelled as "dependent" and 
"independent." Because we subscribe to this position, often 
, referred to as "third force" or "humanistic", we have been 
concerned , with obtaining a complete evaluation of TEST 
effects even though this has meant sacrificing our "objec- 
tivity" by living for short periods in Tulita, skiing, playing and 
praying with the kids, . talking with the townfolk,' and . 
participating In TEST advisory committee meetings. From 
these Involvements we have recorded a considerable amount 
of "soft" data in the form of measurements and Impressions 
of personal and- interpersonal changes among TEST par- 
ticipants, as well as indices of the broad context of attitudes 
within which TEST operates in TULITA. The remainder of this 
report will summarize this "soft" data. 

CHANGES IN PERSONAL 
ADJUSTMENT AND IDENTITY 

To obtain measures of TEST effects on personal adjustment 
and identity all kids in grades 3 to 6 were given the Skimetric 
Differential (ORLICK. PARTINGTON, SCOTT, & 
GLASSFORD, 1975) just before TEST was introduced to 
Tulita in 1973. This self report measure comprises 22 bipolar 
scales sampling a broad range of personality needs and 
attitudes. We had intended to provide an experimental design 
by retesting ^two year.s later and dividing the sample into 
experimental and control groups on the ba^ls of their 
participation or non-participation in TEST. However, the 
previously cited fact that just about everyone in Tulita Is now 
skiing rules out the expected control group — an interesting 
paradox for our, evaluation. Nevertheless, we completed the 
before-after comparison of 30 skiers in the knowledge that 
even such "pre-experimental" designs may sometimes be 
interpretable provided that extraneous sources of variance 
can be ruled out through logical analysis (CAMPBELL & 
STANLEY, 1963). Raw test score profiles were converted to 
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factor score profiles (based on the factor matrix obtained by 
ORLICK et at, 1975) and the pre-post sets were compared by 
stepwise discriminant analysis (NIE, HULL. JENKINS. 
STEINBRENNER & BENT, 1975). They were found, to differ 
significantly on six of the seven factors. After participating in 
TEST kids report feeling stronger and more socially accepted 
(F = 8.75. p < .01). more energetic, happy, and lively (F = 
6.35, p < .01), less inclined to be oriented toward the future (F 
= 4.61. p < .01), more traditional toward competition (F = 
4.32, p < .01), judge themselves more positively (F = 3.56, 
p < .05), and seem more inclined to want to do things as an 
individual rather than collectively (F = 2.34, p < .05). 

Without a control group we have to ask ourselves whether 
such apparent changes might have come about not because 
of TEST but through such means as alternative (earning 
experiences, or simple growth and maturation, or even result 
from statistical artifacts like regression toward the mean. We 
don't h3ve the space to deal at length with these or other 
possible influences, however a few logical counters may 
serve to raise confidence in the validity of these apparent 
changes. First, the meaningfulness to respondents of the 
""SkimeTFTcT:^ factor scores 

' suggest that the data may have been^suTncTeTTtty-feUableao. 
exclude the operation of regression effects. Second, the 
usual pattern of development in native identity seems to 
proceed toward lower not higher self, esteem. Also, our 
research assistants living in Tulita have not reported any new 
significant altor-ntiv learning opportunities. -for the kids. 
Finally, the u nificant differences obtained were in 

terms of the . yvhich included feeling stronger and 
having more frier. ^,6. results which are certainly consistent 
with common-sense expectations for effects of TEST. 

It rnust be apparent to you that we feel personal changes are 
taking place associated with TEST involvement. Our belief 
res.ts hot only on this slim psychometric data base. It is 
strengthened by our subjective impressions of how much 
more self assured Tulita kids seemed when relating to us not 
on the ski trails than when we met them in school or in the 
teachers* homes. Our hunch is also supported by our vivid 
recollection of the kids' enthusiastic cheers when we showed 
them movies of international ski meets in which- their new 
northern ski heroes like the Firths, Kelly, .and others were 
competing against the best white skiers in the world. In our 
view these cheers suggest that the seed of pride in their 
northern identity may have been planted and nurtured by 
TEST. 

CHANGES IN INTERPERSONAL 
RELATIONS 

Possible changes in interpersonal relations associated with 
involvement in TEST were assessed through annual 
sociometric testing from 1973 to thd present. Each year kids 
are asked to rank order the threa kids from among any in 
their school who they would most prefer as friends. Two 
analyses of this data were conducted. The first found no 
association between kids shifting sociometric status from 
1973 to 1974 and th^ir involvement in TEST(X2 = 1.36. df = 1, 
n.s.). The second found no association between kids shifting 
sociometric status from 1 974 to 1 975 and whether or not they 
were selected to attend the Top ofthe World ski competitions 
(X2 = 0.04. df = 1. n.s.). 



Althoutf ,ve are satisfied with the validity of these findings as 
they apply to the majority of TEST participants, we have 
reason to feel that TEST "superstars'* may experience some 
interpersonal difficulties while they remain in their own 
settlement. This is based on our careful examination of what 
appeared to happen to the real "up-and-comer" in Tulita. In 
1973 before TEST he was low in popularity (7% expressed ah 
interest in having him among their top three friends), in 1974 
as he began to be a good skier he becam.e very popular 
(18%), but in 1975 when he really began to excell his 
popularity dropped (7%). This case was discussed with one of 
our native TEST advisors and we learned that it is a common 
practice to "correct" by ridicule and social isolation those who 
try to go beyond normative prescriptions for performance. 
This suggests that the upper level of achievement developed 
in native youth by TEST may be bounded by group norms. It 
may also be the case that such norms operate against more 
general achievement as in. school- performance. If this 
analysis is valid and if achievement is the main objective, it 
follows logically that TEST officials and school authorities 
should consider two alternatives — either move kids away 
from their settlement when they begin to show strong 
evidence of achievement, or work toward changing the 
counter-productive normative constraints. 

CHANGES IN SOCIAL ECOLOGY AND 
PREVAILING ATTITUDES 



Effects of TESToTttre-soctaf^c^logyjrUjJl!^^ 
in terms of Barker's Behaviour Setting construcrTBARKER>&-- 
WRIGHT, 1955). A behaviour setting is a combination of 
action and place. It is identified in terms of repeatable 
patterns of social behaviour occurring in a particular place 
and within a particular predictable time frame. Consider an 
example from a hypothetical community. The school gym 
■from 9 to 5 Monday to Friday is one setting in this community 
while the same gym from 8 to 11 every Saturday evening is 
another setting. The first may be called "gym class" and is led 
by the teacher. The second is called the ''bingo" and is led by 
the president. of the P.T.A. Barker and his coworkers have 
shown that adolescent development is directly, influenced by 
the complexity of behaviour settings available. Accordingly, 
we wanted to" examine whether TEST effects might be 
reflected in, or mediated through, changes in the number and 
■kind of behaviour settings in Tulita. Data were gather'ed by a 
team of volunteer assistants including the four elementary 
school teachers, the 12 native adults in the Adult Education 
class, the nurse, ahd the clerk from the Hudson's Bay store. 
Behaviour settings were identified from personal experiences 
of this team and by studying announcements of events on 
bulletin boards and in the newspaper. Thirty-one settings 
were found to cltaracterize the social ecology of Tulita in 
197-3. When these were reviewed in 1974 it was found that one 
rather insignificant setting was missing but three new settings 
had developed. One of these, the school drop-in center really 
excited us since we felt that it might reflect increasing 
initiative associated with TEST participation. However, 
because of our close contact with the community we soon 
learned that the center had been proposed and was ad- 
ministered by two of the teachers. Nevertheless, the 
remaining two new settings were clearly linked to TEST. They 
were the ski shed behind the school for storing and waxing 
skis, and the coach's house for informal visits by the skiers. 
This setting could be important for generalizing TEST effects 
since it provides an acceptable social bridge to white values 
in general. 
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Our final analysis of TEST effects focussed on adults* at- 
titude? toward skiing. The rationale for this grew from our 
recognition of the importance of reference group support for 
maintaining attitudes and for adolescent adjustment in 
general (SHERIF & SHERIF, 1964). Observations of 
enthusiastic spectator support as well as generous financial 
contributions toward participants* transportation to regional 
meets suggest that a generally positive attitude to regional 
prevails among adults in Tulita. This is confirmed by results 
from our recent adult recreation survey which showed that 
50% felt that compared to other activities cross-country 
skiing best fits the north and the northerri way of* life. In 
addition, 60% reported that they had tried to ski themselves, 
and of these 100% said that they had liked it. 

On the other hand, Impressions obtained from a single 
interview with the mother of one of Tulita's best skiers stand 
in sharp contrast to. the accepting attitudes expressed by 
most other adults. Her sad comment was, "He doesn't visit 
jTome much anymore." We got the jmpression that although 
shelSniTarr0creattonal-skiing-wasja£c^ also felt 

that by involving her son in serious compefitlofislic^^ 
land. TEST had stolen him away from home and from his 
future role in the community. At this point we do not know 
how representative this reaction might be of attitudes held by 
parents of top skiers in other settlements. However, con- 
sidered together with the isolatect^bit of evidence of social 
censure by peers toward a OBveliJping skier previously 
discussed in the section on interpersonal effects of TEST, this 
mother's reaction raises the possibility that an upper limit on 
achievement may be present in the north which may become 
manifest only when a native youth begins to excel. Expressed 
another way, the relatively low incidence of really top achieve- 
ment among native youth may be more a function of 
reference group norms than of individual motivational 
deficits. 
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INTRODUCTION 

This study was designed to investigate one possible avenue 
for increased participation in physical recreation by providing 
an alternative game structure which reduces the amount of 
competition usually associated with organized sports. 
Although this may eventually prove to be applicable to many 
segments of Canadian society the Initial pilot study was 
• conducted with a unique group of native northern children 
from the Western Canadian Arctic. Most of these children 
were Athapascan Indians residing in Fort Norman, NWT. 

The rationale for focusing on the control of competition as a 
possible source of Increased participant satisfaction in sport 
vyas twofold. The first motive was stimulated by recent 
findings in sport research regarding athletic drop outs. This 
Was an area of concern because of the magnitude of the 
numbers dropping out of sport and because of the health 
problems facing a majority of, Canadians associated with 
insufficient physical activity. 

The extent of the drop-out problem was Illustrated by the 
Canadian Amateur Hockey Association statistics. The 
number of registered players dropped off as a function of 
increased age with only 11% of the total number of players 
bemg~?Jvernhe>a§B-oU5_(jcmyC^ - 

As a result of interviewing 60 athletic drop-outs, aged 7 to 19. 
ORLICK iound that 50% alluded to the competitive emphasis 

^of the program as the main reason for dropping out. This 
included such thing as... "seriousness of the program, lack 

.of enjoyment and emphasis on'winning and on being the 
best". The coach was also a primary cause of dropping out 
for another 17%. "The coach was said to leave people out. 
.'criticize too much and push too hard.". Together these two 
areas accounted for 67% of the drop outs and could generally 
be categorized as competitive emphasis (ORLICK. 1974). At 
the elementary school level the breakdown, was slightly 
different. Forty percent mentioned lack of playing time and 
60% mentioned lack of successful or rewarding experiences 
as the primary reason for quitting. 

Although it might be said that the above observations apply 
only to a small segment of the population who "haven't got 
what It takes to make it in sports", there is evidence to 
suggest thkt these feelings are much more wide spread. The 
•results of a questionnaire answered by a random sample of 
over 700 high school .students clearly showed that variables 
related to competitive emphasis played a major role in 
inhibiting sports participation (McNALLY. 1974). If these 
kinds of problems are beginning to surface with respect to 
competitive sport in the south, it might be wise to think twice 
before replicating it In the north. 



Appreciation is extended to Glynne Turner, the University of 
Ottawa Northern Research Group of Indian Affairs and Northern 
Development and the participating children and teachers for their 
assistance in this study. 



The above studies suggested that more opportunities to play 
sports for fun need to be made available vyhere everyone has 
an equal-opportunity to participate, where the outcome of the 
game is not of paramount importance and where there are 
plenty of opportunities to experience success. It was felt that 
rule changes within the framework of existing sports might 
provide these contingencies. 

A second motive for this study evolved from a concern for the 
sports programs which have been promoted in the north by 
"outsiders". Major factors influencing the development of 
many sports in the Arctic, (e.g. hockey, soccer and skiing) 
' can be traced to the presence and influence of non-natives in 
the North. 

The Territorial Experimental Ski Training Program. (TEST) 
which was introduced to give native youth an opportunity to 
excel at an activity where they could compete on an equal 
basis with non-natives, relied heavily on non-native personnel 
for coaching and administration. Although competing against 
one's peers, as opposed to competing with nature, was 
reportedly not traditional behavior, the skiers appeared to 
soon adapt to it. The TEST program has been quite 
successful in meeting its performance objectives and now the 
•nucleus of the Canadian national cross-country ski team is 
made up of native northerners. 

AIthoagh-1he-T-EST-prognaDiJiasjTad^m positive spin-offs 
in terms of motivating children to parti cipat"e~and giving -them-^ 
something to be proud of. it has also had some negative 
effects. Adults are usually pleased that children are^ par- 
ticipating but some parents fear that If the child gets too good 
it will be one more force tearing him away from the family, 
both psychologically and physically. Training and travelling 
takes up much of the child's time and .this exposure to other 
life styles, may serve to alter his, attitude, towards his family 
and home. Drop out problems were also evident with respect 
. to the competition phase of the program (GLASSFORD e^ a/ 
1973). 

As a result of recent political developments and increased " 
education, a movement is developing among native 
northerners to assert themselves. Part of this movement 
involves the vivification and preservation of some traditional 
ways, of life. There has been a revewed Interest in traditional 
sports and games. 

In conjunction with the revival of these traditional games jt 
was felt that something could be done to adapt some of the 
southern sports which have become an integral part of the 
northern children's lives to be somewhat more reflective of 
the traditional culture. Two elements, of the traditional 
approach to games seemed to fit in well with the elements 
previously mentioned as being desirable for sports in the" 
south, namely equal participation by all who wish to par- 
ticipate and cooperation among those participating, with the 
main, objective being fun and a diversion from work and 
everyday life. 
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As a result of the above two motives it was felt that two pilot 
projects should be carried out, one in the N.W.T. and one in a 
southern community. The first pilot study^was conducted in 
Fort Norman, NVVT, and a secorid was carried out at a later 
idate in Ottawa, Ontario, This paper is essentially a report on 
these pilot studies along with their implications. 

NORTHERN STUDY 
Northern Subjects and Setting 

The subjects were grade 7 and 8 students in a relatively 
isolated community of 289 on the MacKenzie River ap- 
proximately 100 miles south of the Arctic Circle. There are no 
roads leading into the community and the next closest 
settlement is. 70 miles down the river. The subjects were 
primarily Slavey Indians, Mountain Indians and some Meti. 

The type of sport activities possible in this settlement in the 
winter is limited by climatic conditions, lack of indoorrecrea- 
tion fa6ilities and lack of sports equipment. The temperature 
in December averages 15° below zero but with wind chill 
usually averages out at about 45° below zero. At this time of 
year it is generally just light enough to play sports outside by 
10:30 a.m. and the light remains until about 3:00 p.m. There 
are no indoor sports facilities except for the classrooms. 
Outdoor facilities include a large flat surface with rink boards 
suitable for ball hockey and standards for a volleyball net. 
Sports- equipment available to, the children was limited to 
hockey stfcks, broomball brooms and cross country ski 
equipment for about 10 children. 

The Game 

It was decided that Broomball would be the sport used in this 
study, due to limitations in facilities and equipment for other 
.sports. 

Broomball is a game which is similar to ice hockey but is 
played with a ball (instead of a puck) and with brooms 
(instead of hockey sticks). It is normally played on ice but 
skates are not used. It can be playedron any firm surface. 

The new rules for Broomball were introduced by the 
children's regular teacher because it was felt that they would 
be more receptive-to new ideas if they came from someone 
they knew well. 

The Rules ^ 

The children normally play non-positional broomball with 
penalty shots for high sticking or very rough play. They were 
asked to play as they normally do but with the following new 
rules. 

— The first new rule as explained to the children was: "each 
goal your team scores is a gift to the other team. If you get 
the goal, they get the point." 

— The second rule was that "the person who scores the goal 
gets to be on the team with the most points. If you score 
and your team has the most points you stay on the same 
team but if the other team has the most points then you 
change teams'*. 

— The third rule was that "there is no goalie". 
Northern Observations 

The children cooperated right from the start. Although they' 
did'nt understand the implications of the rule changes they 
were quite witling to play and find out what would happen. 

It was obvious from the start that the teams were uneven in 
ability. However., after the strongest team had scored three 



goals, three players had moved to the weaker team which 
then began to score. Once tiie score was even again there 
was a tendency for it to stay near a tie. 

After several goals had been scored the players began to 
realize what was happening but they didn't have much time to 
figure out what their strategy should be. At this point some of. 
the more aggressive players held back from the play for 
awhile but gradually got back into it when they realized that 
the individual who scored would always become a member of 
the team with the most points, although if he did change 
teams it was always to the weaker team. Thus there were pros 
and cons to scoring. Once they realized this they all began to 
try to score. This was particularly evident on penalty shots 
because there was no goalie. At one time, in the middle of the 
game, the penalty shooters were obviously not trying to score 
but the strategy changed after awhile as they began trying 
again. 

Scoring itself and the final score became less important to the 
indivivual players because of the. way the rigid team structure 
was broken down. Possibly as a result of this, the players 
used less body checking and "hacky" play.. They played the 
ball more. 

As a result of not having a goalie there tended to be more 
scoring than in their normal broomball games, thus providing 
more opportunities for success experiences. At the end of the 
game the teacher announced that the winners were supposed 
to take the. brooms back into the school. Nearly everyone 
took in a broom. 

The children's evaluation of the rule changes (through the usie 
of a questionnaire) showed several general trends. First, 
there appeared to be very good acceptance of the new rules 
,by the girls whereas the boys showed moderate acceptance. 
The degree of acceptance bj' the girls was illustrated by their 
response to questions 1, 2, 5, and 6 (see Table 1). Fifty 
percent of the girls .could think of nothing wrong with 
the new rules and 69% of the girls would not revise the new 
rules as they said they liked them as they were. 

Both boys and girls generally liked not having goalies 
(question 3). The teacher explained "that in a normal broom- 
ball game only one or two goals were scored. However, 
without goalies, (plus the other new rules), about 20 goals 
were scored per game, it is felt that increased opportunities 
-for success experiences made the game more fun for the 
playfer^. 

It is signilficant that in terms of improving the rules to make 
them more fun only 4 out of 24 suggested not giving the point 
away or not switching sides. It Is also significant that none of 
the players said they would not want to play broomball again 
using the new rules. 

The fact that' the children played the game and cooperated to ^ 
the extent that they tried to score even wlien the point was 
going to the other team but the scorer was not going to the 
other team, since his own team had more points, is quite, 
significant. . 

The previously mentioned observation that at the end of the • 
game nearly everyone carried a broom back to the school 
indicated that regardless of the final score most of the 
children felt like winners. Perhaps there was a positive feeljng 
associated with both receiving and giving away a point. 

Northern Acceptance 

Cooperative rules, as applied to the game of reverse score' 
broomball were quite well accepted by the sample of Indian 
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children from the Western Canadian Arctic. In particular the 
females enjoyed the new rules and were quite positive in their 
comments. It was felt by the teacher that, because of the 
degree of acceptance by both the boys and girls he 
would have the children play using these rules again. The 
adult education teacher in the community was also quite 
interested in having the adults play broomball with the 
^children using these rules. Unfortunately this was not done 
before the researchers left' the settlement. However, this does 
. point to an interesting feature of the rules. They tend to make 
the integration of unequal players quite smooth. The rules 
certainly have potential for co-ed groups and when different 
age groups are participating together. 

The success of this pilot project in the N.W.T. suggests that 
rule modifications in sports in the North should be examined 
more thoroughly. The rules may be particularly uspful in 
community sports where participants of all ages can play 
together. This in fact used to be an integral part of the 
native culture. The acceptance of the rules also suggests 
■ that similar rule modifications should be experimented with in 
southern Canada. These results indicate that initially the rules 
should be tried with either an all girls group or with a co-ed 
group. 

SOUTHERN REPLICATION 

An attempt was made i& c -.lu^t^ this cooperative game with 
grade 7 and 8 students " y.* -jJ^^c^ Qirls) who were attending 
the University of Onawa summer day camp. Reverse score 
broomball was played indoors in the University arena. The 
Initial reaction of the Ottawa children to this game was 
markedly different from that of the northern children. 

Immediately after the new rules were introduced to the " 
children, remarks such as "that won't work", "what is the 
point of the game", and "how do you win", were voiced openly 
by several of the boys. In spite of their reservations concer- 
ning the vialue of such a game, they agreed to try it. The game 
began with an equal number of players on each sidje and 
since neither team had a goalie, there was a lot of early* 
scoring. After 5 minutes of play, the yellow team was ahead 
by 3 points and consequently had 3 extra players. Within 
minutes the yellow team scored twice to even out the score 
somewhat. As the game progressed the yellow team again 
went ahead by 3 points, having had been scored upon 3 
times. At this time (i.e. having a several point advantage and 
additional players), many players on the yellow team began to 
stand around rather than play the ball. Two boys on this team 
decided to try to score on their own goal so that they would 
get additional points. The children seemed to perceive the 
team with the most points as the "winning" team, even though 
points were given to the team when it was scored upon and it 
was £(ctually.the weaker team. 



.Some of the better players scored three or four times and 
were alternating teams regularly. One of them said that'he did 
not know which team he was regally on. Another child 
remarked that each person would only play for himself since 
only he could benefit from scoring a goal (apparently 
because he could go to the winning team)? It should be.noted 
that very few of the girls complained about the game and 
some of them seemed to enjoy it. However, many of these 
children, particularly the more assertive boys." seemed to feel 
that any game which did not offer one team (or indivi(5ual)"a 
chance to win in a more traditionally southern manner was "a 
waste of time". 

When we compare these observations to those of the 
northern children, the extent to which competitive game 
socialization has taken hold in southern Canada by 13 years 
of age becomes apparent. The northern children's receptivity 
to this cooperative game seems to demonstrate a greater^ 
willingness to cooperate and share. Perhaps it also indicates 
an acceptance of playing for fun rather than an overconcern 
with outcome. 

A brief look at the questionnaire data presented in Table 1 
shows that when children were asked what they thought of 
the new rules, positive responses were obtained from 85% of 
the northern girls. 57% of the southern girls. 45% of the 
northern boys and 9% of the southern boys. An obvious 
difference is evident between boys and girls and northerners 
and southerners. Fifty percent of the northern boys and 50% 
of the northern girls felt that these rules were more fun than 
the regular ones, whereas only 18% of the southern boys and 
43% of the southern girls felt this way. In addition twenty one 
percent of the northern children felt that the best thing about 
the new rufes was the point going to the other side. No 
southern children expressed this "feeling. When asked if they 
would like to play this game again. 38% of the southern 
children said no. No northern children responded in this 
manner. 

It should be pointed out that when reverse score broomball 
was played with a younger group of Ottawa children (i.e. 10 
year olds), they were much more receptive than their older 
peers. For example 71% of the girls and 63% of the boys 
responded positively to the new rules and 57% of the girls 
and 45% of the boys felt these rules were more fun than the 
regular ones. When asked if they would like to play this game 
again, only 11% indicated that they would not like to. 
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table I 



- Childrens evaluation of the new rules : 
A comparison of northern and southern grade 7 and 8 student responses 



1 . What did you thinit of those rules ? 

Positive 
response 

Negative 
response 

Neutral 
response 



Northern Children 

84.6% girls 
45.4% boys 

15.4% girls 
54.6% boys 

0.0% 
0.0% 



2. How much fun was it to play using these new rules compared to regular rules ? 

Northern Children 

More fun 



Less fun 



Same amount 



50% girls 
50% boys 

21% girls 
21% boys 

29% girls 
29% boys 



3. What is the best thing about the new rules ? 

Northern Children 



No goalie 
Changing sides 
Point to other side 
No body checking 
Like nothing 



50% boys & girls 
12% boys & gills 
21% boys & girls 

5% boys & girls 

0% 



Southern Children 

57.1% girls 
9.0% boys 

28.5% girls 
72.7% boys 

14:2% girls 
18,1% boys 



Southern Children 

42.8% girls 
18.1% boys 

'28.5% girls 
72.7% boys 

28.5% girls 
0.0% 



Southern Children 

33% boys & girls 
16% boys & girls 

0% 

0% 

33% boys & girls 



4. Do you think you would ever want to play using these rules once everyone was used to them ? 

Northern Children . Southern Children 



Yes 

Maybe 

No 



33.3% boys & girls ^ 
67.6% boys & girls ' 
0% boys & girls 



5% boys & girls 
55% boys & girls 
38% boys & girls 



5. What was the worst thing about the new game ? 



Males 
Females 



Giving Point Away 
63% 
33% 



Northern Children 

Switching Teams ' No Goalie 



9% 
0% 



18% 
17% 



Everything 
Males 54% 
Females , 42% 
1 4% of females didn't understand the rales. 



Southern Children 

No Goalie No Reply 

9% 27% 
0% 0% 



24^3 



Nothing 
9% 
50% 



Nothing 



9% 
42% 
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6. What changes could we make in the new rules to make it more fun ? 



Nothing 

* Nothing 

Have goalies 

Team that scores gets a 
player from other team 
Don't give 
point away 

Don'tswitch 

* sides 

; Don't change point 
& side on penalty shot 
No face off 

No body 
checking 

No lifting 
the ball 

Change rules 
back 

Don't know 



Northern Children 


69% girls 


(8) 


18% boys 


(2) 


36% boys 


(4) 


7% boys 


(1) 


.18% boys 


(2) 


15% girls 


(2) 


0% boys 




18% boys 


(2) 


0% 


J 9% boys 


\ * I 


.0% 




9% boys 


v' / 


0% 


7% girls 


(1) 


0% 


7% girls 


(1) 


0% 


0% 




0% " 




0% 




0%' 





CLOSING REMARKS 

• During the summer of 1975, a series of cooperative oames 
were tested with elementary school age chiSre" ?n"^he 

S^erjoRUdK 19???'w'.h"P°" Previous work in 
mis area (ORLICK, 1975). With respect to the cooperative 
games tested thus far three points are evident: 

rnn^ir".^^' grou^),:the more Willing they are to accept 
cooperative games, ^ 

m2^^a^7 "^"'^ receptive to cooperative games than 

ro°nJitlH^® ^^"'^ acceptable with 

repeated 'exposures. - « m ^ 

2,iSroi'°2Jl® P'"^"* study indicates that.native northern 
children are more recfsptive to cooperative games than 

SctSof'™:"/'' '^"'^^^'^ "^"^^ a 'ceptance or 
reiection of cooperative games appears to reflect the dearee 
^ of conditioning to the competitive ethic. .. ^ 

Cooperative games, such as. the one presented in this pioer 

co°ndmK'' 9^"' asses n?pasi 

hoh=L *° competitive or cooperative 

ShcfrTr -ntroduction of a game, through behavior 

^eteST'-iM-"^ immediately see 'and hear a chi^ 
rejection or wIMingness to accept the cooperative conditions 
.hVn ri^""^- C°°P«^3»'^e games, which are less dramatic 
than reversing scores, also have the capacity to ehcit 
cooperative behaviors (ORLICK, 1975) Irl addition 
cooperative or semi-cooperative games have the potential to 
meet the needs of those segments of our population whose 

certSfnfJ' T ""'"^ competitive^ames ThislI ^ 

certainly an area worthy of further investigation. 
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HIGH PRESSURE COMPETITION AND ITS EFFECTS 
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. The age of ^quanus is the age of organized athletics and high 
mass consumption (ROSTOW. 1971). What was sport Is now 
athletics, recognized to be a marketable commodity 
providing occupation for thousands, entertainment for 
: millions, and millions for those entrepreneurs providing such 
entertainment. It Is reported, for example, that 100 shares of 
Maple Leaf Gardens stock, worth $100 In 1936. would today 
. sell for almost $19000 while the City of Toronto supports a 
minor hockey organization (Metropolitan Toronto Hockey 
_League). which. In the 1975-1976 season enrolled over 8000 
youngsters : youngsters who clearly feel themselves to be 
engaged in a work-like activity. Two twelve year olds recently 
sued the MTHL on the grounds that Metropolitan League 
action had ''prejudiced their professional prospects" One 
result has been that all over Canada, parents are seriously 
- concerned with the loss of playfulness and increase In 
Jiostility found in many minor sports such as hockey and Little 
League baseball. In this climate of opinion, the Windsor 
Minor Hockey and Little League organizations in 1972 con- 
tacted the Sports Institute for Research of the Faculty of 
Human Kinetics at the University of Windsor for assistance 
From this Initial approach stems the many studies carried out 

bySIR/CARunderthe direction of Drs. DUTHIE and MORI ARTY 
and in particular the Citizenship. Sportsmanship and 
Manhood study (1974) supported by a grant from Canada 
Council (grant #572-1768). In this study, many of the facets of 
Little League as played In the Windsor area were Irv 
vestigated. the goals and objectives of sub-organizations 
were carefully analyzed while parents, coaches, fans and 
participants were contacted, interviewed and responded to 
. questionaires of various sorts. The Information gathered was 
Vfed-back to officials, executive and parents in a series of face- 
to-face interactions at all levels so that Incongruities between 
objectives and Intents and what ensued could be clearly 
recognized. In a practical field situation the complexity of 
human interactions, both Intentional and unintentional were 
analyzed and discussed. 

Discrepancies were seen between regular House League 
situations and the championship or All Star playoff situations 
During League play. In House League situations/ the 
observed behaviour was one of cooperation and good-will 
between competing teams and between spectators of the 
competing teams. Generally, the malrr behaviour emitted by 
spectators c^^uld be classified as encouragement and there 
was imie or no observable hostile reaction at any of the 
interaction points observed. During playoff time, this mood 
under the mffuence of the high pressure competition 
changed. The shift towards a semi-professional or athletic 
orientation was associated with a diminution of playful 
behaviour and an Increase in winning as an institutionalized 
exp.ectation. The facial expression of players altered along 
with the expressions of participating members of the team 
sitting on the bench. The professionalizatlon of sport begins 
with the transformation, in STONE'S terms 



two divergent soclo-psychologlcal models were perceived. 
On the one hand, we had play, a baseball situation Involving 
House League participation and on the other, playoff — All 
Star baseball, clearly perceived as a different situation In 
which different behaviours were role modelled. For this 
reason, a study was designed to test the differences between 
House League and All Star identification classes In a 
stimulus-ambiguity situation, BInqpular rivalry, as described 
by ENGEL (1961). Is a form of stimulus-ambiguity In which the 
rivalry is Induced by means of a steroscope which allows for 
the simultaneous presentation of two different images to the 
monocular field of the obser:ver. in this study, the unstruc- 
tured stimulus situation consisted of 1 hostile and 1 non- 
hostile athletic picture being tachistoscopically presented to 
Little League participant subjects. In stimulus-ambiguity 
situations, as in binocular rivalry, perceptual response relies 
upon the functional value of the stimulus to the perceiver. 

From KILPATRICK's (1951) transactional theory of percep- 
tion, the dominant Image emerging from the rivalry field will 
be that stimulus which has the greatest value or meaning for 
the observer, packing relevant meaning, the non-dominant 
image will be eyppressed either completely or partially 
(ENGEL, 1956). Due .to different demands made In the Little 
League situation, on participants, it is posited that All Star 
players will become mpre ego Involved with or /amilar with 
hostility than House League players. The selective process of 
visual perception thennalies upon the All Star subject being 
more receptive to hostile stimuli than league subjects. 
Response differences in the^ferfnocular rivalry situation are 
thus seen as a function of the individual subject's Identifica- 
tion class. 

Identification class differences arise, if and only if. individuals 
have some symbol by which they represent this Identification 
*^®'^selves (LaFAVE. HADDAD and • MARSHALL. 
1970), Sub-cultural factors associated with hostility In athletics 
may become the symbol by which House League and All Star • 
Identification classes are able to recognize themselves. In this 
study, the main research hypothesis was that a subject's 
Identification class (All Star or House League) would provide 
the basis for resolution and. hence, the perception of certain 
hostile athletic stimuli In a binocular rivalry situation. Given 
such perceptual selectivity, when hostile and non-hostile 
athletic slides serve as stimuli, it was posited that regularities 
of perception In regard, to hostile slides would demonstrate 
membership of a different Identification class. Method : each 
League and All Star identification class was represented by 
13 volunteer subjects divided Into control and experimental 
groups. Both groups vvere tested before and after the 
treatment condition: All Star Play. 



(1972). Harassment of officials was recor^ded as^rJcre^^^^ 
along with disparagement of opposing participants. Clearly 
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Paired with six hostile athletic stimuli, showing scenes from 
baseball, surfing, rodeo, football, hockey and tennis were six 
non-hostile a.thletlc stimuli representing matched activities 
previously so categorized by a panel of judges. Subjects 
viewed each stimulus pair through a modified 'steroscope 
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capable of inducing a binocular rivalry situation. In the 
process, eye dominance was tested and any possible eye 
dominance effect obviated by repeated presentation to the 
right and left monocular fields. 

Verbal response by subjects to each stimulus pair were 
recorded as an indication of binocular resolution and hence 
stimulus dominance. 

Transactional functionalism interprets perception according 
to the factors of familiarity, significance and meaning of cues 
(KILPATRICK, 1961). The more significant stimuli are those 
most readily perceived in ambiguity situations. Both ENGEL 
(1956) and BAGBY (1957) demonstrated that meaningful 
cues are those which determine the dominance of stimuli 
during monocular rivalry situations. PETTIGREW, ALLPORT 
and BARNETT (1958) showed that responses Jinked with 
heightened concern and involvement in relevant issues 
based upon cultural membership, particular expectancies, 
and attitudes, played an important part in binocular resolu- 
tion. In 1959. HASTORF and MYRO concluded that when both 
monocular stimuli have definite meaningful content, what was 
perceived was no longer a function, merely of formal stimulus 
properties but that individuals resolve monocular rivalry in 
terms of meaningful content. 

Thus, all studies cited support the proposition that, in this 
study, hostile athletic content served as meaningful, familiar 
cues for members of the All Star identification class who 
selected hostile athletic slides (H) as dominant over non- 
hostile (NH) athletic slides. House League subjects failed to 
discriminate between the two types (H, NH) of slides in this 
way. Many studies have indicated that sports involvement is 
an Important agency for sub-group socialization (HELANKO, 
1957: LOSCHEN, 1967; DUNLOP, 1971); Societal- 
functlonalism models which posit that an occurence does not 
become an event until certain significance is given to it, clear- 
ly are an exemplification of this process (NEISSER, 1966 and 
GREGORY, 1970). In this study, social learning at House 
League and All Star levels were shown to'be different in their 
social learning effects. Boys who played at an All Star level 
clearly became more ego-involved with their situation ; losing 
a game was no longer an acceptable social norm, winning 
had been institutionalized in that loss of a game disqualifies 
an All Star team in the playoffs from further participation. 
SHERIF and SHERIF (1969) concluded "for individuals highly 
involved in an issue the threshold of acceptance for relevant 
stimuli is heightened while the threshold of rejection is 
lowered". 



The threshold of acceptance for the hostile athletic (H) stimuli 
was influenced by the relevant cues provided in the All Star 
situation. Familiarity with intrinsic and extrinsic reward 
system associated with success and the negative reinforce- 
ment and negative sanctions associated with failure add to 
this perceptual framework. Hostile athletic stimuli transmit 
relevant meaning to All Star identification class. 

At the House League level, which excludes the playoff 
situation, winning is less emphasized and has less social 
importance. Participation is required by League rules and is 
controlled by these (Little League Handbook and Manual. 
1972). In the House League situation, there is less structure, 
less emphasis on winning, more intrinsic satisfaction, less 
spectator Interest, with the result that relevant cues and role 
models for hostility are less likely to be available. 

The House League Identification class consequently 
perceived no significant difference between hostile athletic 
stimuli (H) and non-hostile (NH) athletic stimuli. 

Past experience and participation in high pressure competi- 
tion at the All Star level was confirmed (P .01) by this group's 
perception of hostile athletic stimuli (H) in the non-reactive 
binocular rivalry situation. The advantages of this in 
eliminating task demand characteristics (ORNE, 1962) 
techniques mean that these results are much more likely to 
be indicative of the psychological patterning which controls 
behaviour (SHERIF and SHERIF, 1969). The hypothesis that 
All Star players, as an identification class, resolve a binocular 
rivalry situation in favour of hostile athletic stimuli was upheld 
while House League players perceived no difference between 
hostile athletic stimuli and non-hostile athletic stimuli. In the 
identical stimulus situation created by this laboratory ex- 
perience, boys exposed to House League play for the same 
period of time as others who were exposed to a higher, more 
intense form of competition, represented by All Star play, 
perceived no differences. House League players have clearly 
no^ been sensitized or habituated to hostility in sports 
situations. The transactional functionalism model of percep- 
tual response explains these differences in terms of sports 
activity and the identification classes this engenders. From 
this study we see that not only does high pressure competi- 
tion as found at the All Star levels of Little League bring about ■ 
an organizational shift but it is also responsible for changes in 
the psychological patterns of participants. In another study.. 
COLBORNE (1975) using a Prisoners Dilemma approach, 
found that athletes in a situation which could be perceived as 
either competitive or cooperative were better able to adapt, 
making competitive responses when it was to their best, 
advantage to compete and cooperative responses when it 
was to their best advantage to cooperate. This would seem to 
indicate that children exposed to competitive situation 
became sensitized to cues indicative of such situation and are. 
able to make adjustments having perceived such cues. 

In our study it was found that All Star competitors also learn 
to make adjustments to their environment. Through high 
pressure All Star competition the identification class was 
altered. The real life situation in which hostility is sanctioned 
often contrasts with, a contrived laboratory situation, however 
stirnulus-ambiguity provides a relatively undistorted and 
disguised technique of transfering similar psychological 
conditions from the field to the laboratory. Future studies in 
social-psychological research should strive towards this 
multi-dimensional process which will yield the best results, 
possible. 
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INTRODUCTION 

It has been generally accepted among sport psychologists 
that well learned athletic performance, in essence, is action 
requiring varying degrees of emotional arousal for optimal 
performance depending upon the nature of the task confron- 
ting the participants, On the basis of research and other 
evidence, OXENDINE (1970) contends that a high level of 
arousaj Is essential for optimal performance in gross motor 
activities involving strength, endurance and speed, but it 
.interferes with performances involving complex skills re- 
quiring fine muscle movements, coordinate.' n, steadiness, 
and general concentration (Figure 1). 



Figure 1 ~ Optimum arousal level for some typical skills. 
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It has not only been assumed that the emotional arousal level 
for optimal performance varies depending on the particular 
sport, but that the optimal execution of different skills 
involved in playing a particular sport may also require 
different 'arousal in performers (OXENDINE, 1970; SINGER, 
1972). The game of football is given as an example. Accor- 
ding to OXENDINE (1970: 28). this game "... is so varied and 
complex that optimum emotional arousal for the different 
skills may vary ffom near the norm line to extreme high 
levels". 

In this context, then, ideally different levels of arousal would 
be needed for players assigned to different positions if they 
were to perform optimally, i.e.. as expected or outstanding. It 
is believed., for example, that if guards and tackles are to 
exhibit speed and power most effectively in blocking the 
individual straight across the line, they would have to be 
aroused to the highest possible degree. Therefore, these 
athletes should be found at the high end of the arousal scale 
(Figure 1). At the lower end of the scale. OXENDINE depicts 
the field goal kicker who would probably perform best if he 
was calm and relaxe'd and woujd focus his attention on the 
_task, at hand-and thus have the accurate and rather delicate 
response necessary for success. Since other football skills 
require a combination of these several factors, they fall 
somewhere between the two extremes as speculated by 
OXENDINE (Figure 1). * 

Optimal performance of different motor tasks, however, may 
not be the only variable requiring different levels of arousal. 
According to OXENDINE (1970: 24). "... high anxiety versus 
low anxiety..." may also influence the athlete's level of pre- 
competition arousal. Although Oxendine does not define this 
construct, it presumably refers to anxiety proneness or trait 
anxiety, a generally acquired behavioral disposition. This 
relatively stable condition of an individual is following the 
Spielberger Trait State Anxiety Theory (SPIELBERGER. 
1972), in distinct contrast to state anxiety which refers to 
situationally-. aroused transitory states. Pre-competition 
emotional arousal of participants in athletics is one such 
situationally determined transitory state. It occurs in response 
to a Very specific set of anxiety arousing stimuli, i.e., athletic 
competition. These transitory states can be, according to 
SPIELBERGER (1972), meaningfully deternnined in terms of 
individual self-reports about, the-performer's feelings, 
providing motivation of the subjects to report accurately and 
honestly and cooperation are assured and appropriate in- 
strumentation is available. SPIELBERGER (1970) has recerUly 
developed such an inventory, STAI (State-trait Anxiety 
Inventory), with two separate scales which measure state 
anxiety and dispositional or trait anxiety. The inventory has 
been considered to possess most impressive theoretical and 
methodological credentials (LEVITT, 1967 : MARTENS, 1971). 
The test was therefore chosen to be used in the present 
investigation of the validity of the above stated popular 
propositions regarding pre-compe|tition emotional arousal 
level of athletes as generally accepted by sport psych" !o.7i?ts. 



THE PROBLEM 

^ Although the notion that optimal performance of specific 
tasks in athletics is associated with different optimal pre- 
game emotional arousal levels of performers has been widely 
accepted, it has never been tested out systematically. The 
present study was undertaken with the main purpose of 
examining the validity of the two above stated propositions 
stated by OXENDINE regarding the emotional arousal level for 
the typical participant in athletics. More specifically, this 
Investigation was focused on examining 1. the possible 
differences in pre-competition emotional arousal level of 
football players assigned to different playing positions and 
whose subsequent game performance was rated optimal ; 2. 
the effect of trait anxiety on pre-competition emotional 
arousal level of football and basketball players. 

A second purpose of this investigation was to study the effect 
of different athletic environments on emotional arousaLof 
participants. 

METHODS AND PROCEDURE 

Subjects 

Over 300 high .school football and basketball players who 
participated in \be 1973/74 Edmonton Senior and Jynior High 
Schools' Football League and the 1973/74 Edmohton Senior 
High Schools' Boys Basketball League, were the subjects (Ss) 
of tills sturiy. In football, ten teams, seven senior and three 
junior teams, participated in the study. At the senior football 
level, two city regional divisions. North and South, were 
played. Since the investigator wanted to include only ..those 
teams from the two divisions that had a fair chance to make 
the Diayoffs the selection of three North side teams and four 
South sid4 teams was based on the pre-season predictions of 
the strength the teams by the coaches and sports writers in 
the Edmonton daily newspaper, the Edmonton Journal. Th^ 
three junior football veams were included only because the 
respective head coaches expressed interest in this research 
and wanted to be included. In total, 15 senior and 15 junior, 
tean^s participated in the two leagues. In basketball, almost 
all Edmonton tearris were involved s'nce out of 16 competing 
teams, 14 participated in the research. 

Experimentalinstruments 

The pre-competition emotional arousal of all Ss was 
mea,?Mred by the SPIELBERGER STAI State Anxiety Inven- 
tory fid/O), This scale consists ot 20 statements (e.g., "! feel 
tjelf-confident*', '1 feel nervous", feel jittery") that ask the S 
to indicate how he feels et a particular moment in time (e.g., 
immediately prior to the Q^-Tne): the S checks one of the 
following: **not at all", "somewhat", "moderately so", "very 
much soX The trait anxiety of ai.* Sft was measured by the 
Spielberger STAI Trait Anxiety Inventory. The scale also 
consists o^ 20 statements (e.g., "I take disappointments so 
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keenly that I can't put them out of my mind") that ask the S to 
report how he generally feels; the S rates himself on the 
following four-point scale: "almost never", "sometimes", 
"often", "almost always". 

The performance of each athlete was evaluated subjectively 
by the respective coaches on the Coach -s Performance 
Evaluation Questionnaire of the Athlete (CPEQ). The scale, 
developed by the investigator on the basis of extensive 
consultation with many Edmonton coaches, includes three 
ratings of Individual performance: "poor or below his ability 
performance" ; "average or close to his ability performance" ; 
and "outstanding performance". 

Experimental design 

In football, the design of the study called for repeated 
administration of STA; state anxiety scale throughout the 
playing season to all Ss in three different experimental 
athletic environments which were either stressful or non- 
stressful in nature: practice environment, regular season 
competitive environment, and playoff competitive environ- 
ment. There were eight regular season games played. In 
' Contrast: the basketball data was collected starting at the 
mid-point of the regular season with eight games remaining. 

The criterion for a stressful condition was that the state 
anxiety scale was administered to the Ss approximately one 
half hour or less before the game in the locker room where 
the Ss were changing. The test was administered for the most 
part within minutes of actual competition. The criterion for a 
non-stressful condition warthat the testing w/as done during 
a practice session at least one week before any competitive 
game situation. Generally, only two attempts were made to 
secure practice state anxiety scores. Since some of the Ss 
skipped practice on the day of the test administration, only 
one practice state anxiety score was available on,these,Ss for 
statistical treatment, STAI Trait anxiety scale was, however, 
typically administered at regular team meetings in the 
classroom or locker room environment before commence- 
ment of the regular season. The retest on trait anxiety scale 
was administered to most of the Ss during the playing season 
or Immediately after the season. 

After every game, the Individual playing performance of all Ss 
was rated by the respective coaches on the CPEQ. 

Although it was hoped to secure the information on . state 
anxiety of all Ss from all the games they played, this was not 
possible to achieve. The most common reasons for missing 
some data were: 1. S forgot to fill out the questionnaire; 2.S 
quit the team during the season; and 3. there was not 
enough time to fill out the questionnaire. The following criteria 
were used in selection of Ss for statistical analysis: Ss who 
failed to obtain four or more state anxiety scores during 
regular season and Ss who failed to qualify for the playoffs 
were excluded from further research. Due to the single game 
elihfiinatlon competition in the playoffs, one or more state 
anxiety scores for each S were necessary if the S was to be . . 

included in further analysis. The only exception to this were ^ -^ 

Ss involved In junior football. None of the three teams 
included in this research qualified for playoff competition; 
■thereifore, only the effects of two experimental conditions on 
state anxiety of these Ss were investigated. 

On the basis of skill involved for different positions in football 
for the purpose of this study, seven groups were identified on 
the basis of a study by ^WILLIAMS et al (1972): Group I: 
offensive, defensive tackle ;. Group II: defensive end, offen- 
sive center, guard and tight end ; Group III : defensive line and 
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corner back; Group IV; quarterback; Group V: defensive 
half back, offensive half ^"'^ nonbor or^is^ 



uiioiioivo Mean and full back, flanker, split end; 
Group VI: wing back, safety, wide receiver; Group VII: 



kicker. 

Statistical anaiysis 

When examining the possible differences in pre-competltion 
emotional arousal level of Ss assigned to different playing 
positions in football, only the pre-competition emotional 
arousal scores associated with optimal performance for each 
S were treated statistically. These values were obtained by 
averaging only those pre-competition state anxiety scores 
which were associated with optimal performances. I.e., 
"average or close to his ability" or "outstanding" performance 
scores. State anxiety scores associated with a "poor or below 
his ability" performance were not considered In the analysis. 
One-way analysis of variance was used for comparisons in 
optimal pre-competition emotional arousal levels between 
seven categories of football players as defined in this study. 

For the purposes of this study, two trait anxiety group? of Ss 
were defined: high trait anxiety Ss (HT Ss) and low trait 
anxiety Ss (LT Ss). These two groups were differentiated on 
the basis of the mean trait anxiety computed for the respec- 
tive groups of Ss examined in this study. Since some of the Ss 
were retested on trait anxiety, the mean values were used in 
statistical analysis. 

When examining the effect of trait anxiety and experimental 
conditions on emotional arousal of all Ss, the Ss' mean state 
anxiety values for each experimental condition were com- 
puted. These mean state anxiety values were then treated 
statistically with a series of two factor ANOVA with repeated 
measures on one factor. Changes in mean state anxiety 
values as a function of trait anxiety and experimental con- 
ditions were also presented schematically. 

All conclusions of the study were based on the .01 probability 
level of significance. 
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RESULTS 

The results presented In Table I show no significant 
difference in optimal pre-competition state anxiety elevations 
between different positions played in the two levels of football 
competition. 



Table 1 


- Summary of the analyses of variance of the effects of playing positions In football o^ optimal pre-competltlon arousal 




level at two levels of competition. 








Level 


Source of variance 


df. 


MS 


F 


Junior 


Between positions ^ 


6 


167.45 


1.94 


High 


Withlrx positions 


61 


86.20 




Senior 


Between positions 


6 


49.86 . 


0.83 — '■ — 


High 


Within pillions 


___126 


mu^"^ 





Table II - Summary of the analyses of variance of the effects of the experimental conditions on pre-competltlon state anxiety 
for high trait anxiety Ss and low trait anxiety Ss. 



Level 


Source of 


1 






and sport 


variance 


df 


MS 


F 


Junior high 


A-Trait (A) 


1 


2,278.4 




football 


Error (b) ; 


90 


60.6 






Conditions (C) 


1 


8,348.4 


153 ^ ' 




AxC 


1 


64.6 


1.19 




Error (w) 


90 


54.5 




Senior High 


A-Trait (A) 


1 


1.472.8 


15.04* 


football 


Error (b) * 


64 


97.9 






Conditions (C) 


2 


5,003.2 


126.31 * 




AxC 


2 


9.5 


0.24 




Error (w) 


128 


39.6 




Senior high 


A-Trait (A) 


1 


4,199.0 


35.14* 


basketball 


Error (b) 


94 


. 119.5 






Conditions (C) 


2 


2.915.9. 


95.31 * 




AxC 


2 


0.6 


0,02. 




Error (w) 


188 


30.6 





* 3jgnificant at .01 level. 



The effects of trait anxiety and experimental conditions on 
state anxiety were evaluated in Table II. In Figure 2, changes 
in state anxiety for HT Ss and LT Ss were plotted as a function 
of the experimental conditions at two levels of competition in 
football and one level of competition in basketball. All graphs 
demonstrate differences between the two groups of Ss with 
the HT graphs running higher than LT graphs in all ex- 
perimental conditions. These differences were all significant 
as indicated by significant F values for trait anxiety in Table I. 2 5 1 
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Figure 2 - Pre-compellllon state anxiety scores for high trait anxiety Ss and low trait anxiety Ss as a function of the 
experimental conditions. 
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All HT and LT graphs do show a sharp Increase In state 
anxiety from their low In practice and level off at regular 
season and playoffs (as Indicated earlier, there were no 
playoff scores available for junior football). These changes in 
state anxiety were all significant (Table II: all F values for 

expeilmental conditions were highly significant) with the 

significance lying between practice and regular season. This 
was also Indicated by Scheffe's post hoc multiple comparison 
analyses. 

DISCUSSION 

The results In Table I indicate no significant differences in 
optimal pre-competition emotional arousal level in football 
players who were playing different positions, suggesting that 
playing positions in football do not differentially affect 
emotional arousal in the individuals playing these positions. 
Thus, quite contrary to the popular belief, a quarterback, who 
Is usually somewhere in the middle of an emotional arousal 
scale, could show similar elevations in pre-competrtion 
emotional arousal prior to a game as a tackle or a field goal 
kicker on the same fcotball team who represent the two 
extremes on such an emotional arousal scale. If differences 
did exist in experiencing pre-competition emotional arousal 
between positions, then the causes for these differences 
would have to be found elisewhere. 

When the effects of trait anxiety on emotional arousal levels of 
athletes were studied, high F values were obtained (Table II) 
indicating significant differences between HT Ss and LT Ss. 
HT: Ss involved in two levels of football and one level of 
basketball experienced significantly higher elevations in pre- 
competitlon emotional arousal than the LT Ss on similar 
" levels of competition in the two sports. 

Similar differences in emotional arousal between the two 
groups of Ss were also observed in a non-stressful athletic 
environm ent, the practice. These differences were highly 
significant and are shown in Figure 2. These results sup- 
ported OXENDINE's proposition and confirmed the general 
notion of other leading sport psychologists (CRATTY 1973, 



SINGER 1972) that HT Ss are liable'^to show higher elevations 
In pre-competltlon emotional arousal than LT Ss. Further- 
^ more, these results were also In agreement with Spielberger's 
Trait-State Anxiety Theory which predicts differences Ih state 
anxiety In Individuals who differ in_trait anxiety__ 
(SPIELBERGER, 1972: 44). 

The fact that HT Ss are generally more prone to experiencing 
higher degreed of emotional arousal than LT Ss suggests that 
a LT anxiety quarterback will show only moderate or low 
optimal pre-competition emotional arousal,- whereas a HT 
anxiety quarterback will In contrast experience high 
elevations of optimal pre-competition emotional arousal. In 
,^ view of the results of this study, the performances of both jLT o 
* anxiety and HT anxiety quarterbacks can be satisfactory, 
despite the fact that they show differential levels of optimal 
pre-competition emotional arousal as measured by an in- 
trospective self-report on the Spielberger STAI State Anxiety 
Inventory. 

This, finding is important and has significant implications 
regarding the optimal pre-competition emotional arousal- 
motor behavior r elation ship in physical. activity and athletics. 
It indicates that a vv/tfe range of individuals, in terms of their 
emotional arousal level, may perform well in tasks that 
require rather delicate responses of fine muscle groups. 
Traditionally, it has been assumed that only individuals who 
exhibit low levels of emotional arousal would perform well in 
such tasks. 

Similarly, a' wide range of individuals, in terms of their 
emotional arousal level, may exhibit adequate performance 
in tasks that require only brute strength and speed in ' 
blocking or tackling. Traditionally, it has been believed that In 
these tasks only highly emotionally aroused individuals would 
perform their tasks effectively. Thus, a low-strung guard, for / 
example, whose elevation in optimal pre-competftion 
emotional arousal is relatively low, may perform just as 
outstandingly in blocking ais a high-strung individual perfor- 
ming the same ipb. but whose optimal pre-competition 
emotional arousal was significantly higher. 
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Figure 3 



Reconsidered optimum pre-competition emotional arousal level for football skilll 
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competition emotional arousal between Ss playing these 
positions. Other sports skills, on the other hand, may suf- 
ficiently vary in nature and complexity and may very well 
require varying degrees of emotional arousal of participants 
in these skills. Further similar research in this area with 
athletic teams playing different sports is needed to further 
reveal the validity of OXENDINE's speculations. 



Intuitively, these findings make sense since many ex- 
perienced coaches can point to great differences in pre- 
competltion emotional arousal as indicated by pre-game 
overt- behavior of various individuals playing the same 
positions on the team and whose performances have been 
outstanding or satisfactory. Thus, it seems, it is not the 
requirement of different positions (or skills) in football that 
may differentially affect the pre-competition emotional 
arousal of football players, but other variables such as trait 
anxiety. This is shown In Figure 3. Extroversion, introversion,- 
and experience may be. according to OXENDINE (1970) 
additional factors that have such an effect. 

In view of the results of this study, the part of Figure 1 
related to football skills would have to be reconsidered as 
shown In Figure 3. It is possible, however, that football skills 
are not sufficiently varied in their complexity as they have 
been expected to be. therefore^showing no differences in pre- 

. I- 
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Furthermore, the results of this study indicated that athletic 
competition is a stressful environment for the participants. It 
evoked significant elevations in state anxiety immediately 
prior to the contest. It was consistently observed that signifi- 
cant rises occurred between practice and regular season, but 
stabilized over the two stressful competitive conditions, 
regular season and playoffs. This observation is in agreement 
with previous research (GINN, 1959 ; JOHNSON, 1949, 1951 ; 
KNAPP. 1966: LAMPMAN, 1967: IVIILLER, 1960) which 
demonstrated changes in anxiety, ernotional stresses, and 
reactions in athletes in competition which were measured 
with several different psychological instruments. 

TUTKO has speculated, on. the basis of clinical research, but 
contrary to the results of this study, that "... the more crucial 
the contest, the higher the degree of anxiety" (TUTKO, 1971 : 
917). Intuitively, playoff competition may be regarded as a 
more crucial contest than regular season competition 
because it decides the eventual winner. Every contest is 
important and by losing, further competition is terminated. 
Additionally; only the best teams remain and winning 
becomes progressively more difficult. Therefore, the longer a 
^(eam (or a player) stays in playoff competition the greater, it 
would appear, is the psychological threat of such competition 
to the individual members of the team. The same reasoning 
would apply to championship contests and tournaments. The 
results of the 'present study, however, contradict TUTKO s 
speculation, since state anxiety in senior high school football 
and basketball where playoffs occurred did not demonstrate 
any Changes from regular season competition to playoff 
competition. 

To reconcile the obvious disagreement between the results of 
this study and TUTKO's speculation, another variable, playing 
performance of the athlete in such psychologically intensified 
conditions, has to be introduced. The most popular concept 
to explain the relationship between anxiety and motor perfor- 
mance in athletics has been the inverted U concept (CRATTY. 
1973: OXENDINE, 1970; SINGER, 1972) which has in turn 
been explained in terms of Duffy's arousal theory. These 
theories suggest that there is an optimal activation or 
emotional arousal point (or possibly a range) at which an 
Individual performs well. When one experiences a higher or 
lower activation level which obviously differs from the optimal 
level, then the performance of this individual is impaired. 
Theoretically, then, although elevation in state anxiety in 
playoffs and other championship competitions over and . 
above the optimal level required by the inverted U hypothesis 
is quite possible, it is elevated at the expense of a decrease in 
performance. The results of this study suggest that the 
relationship between pre-connpetition state anxiety and per- 
formance of athletes is a stable one. Once it is established 
during the regular season, it is maintained throughout 
playoffs. This finding is thus in disagreement with TUTKO's 
Speculation and agrees with SJNGER who states that the 
highly proficient athlete is one who demonstrates not only 
superb skills, but also emotional control under all sorts of 
circumstances" (SIfvlGER. 1972: 125). , 

It is interesting to note that the vertical differences in state 
. anxiety between the LT Ss and HT Ss in Figure 2 remained 
very stable. In a competitive situation both groups state anxiety 
increased by the same amount on the state anxiety scale. It 
could be argued that since the HT Ss did. throughout the 
competitive season, remain on the respective teams, they 
must have performed most of their assignments satisfactori- 
ly. This indicated that an increase in state anxiety from its 
practice level was preferable for both groups. LT Ss and HT 
Ss, in a competitive sittjation. This agreed with Singer's state* 
ment that "... a certain amount of anxiety acts to prepare the 
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athlete for competition" (SINGER, 1972: 127). The practical 
implications of this observation are important, because it Is 
generally believed that HT athletes are easily aroused and In 
competition tend to be over-aroused, whereas the opposite Is 
true for LT Ss. Therefore, HT Ss have to be calmed down and 
LT Ss have to be activated for the purpose of bringing both 
groups to an optimal level fof an optimal performance 
(SINGER, 1 972 : 1 27), The fact that HT Ss did stay on the team 
suggests that their performance was not impaired by 
elevations in state anxiety prior to competition. On the 
contrary, they performed just as well as did LT Ss. This 
suggests that LT and HT Ss do not follow the same inverted U 
curve as has been traditionally assumed, but that there are at 
least two such durves, one for the HT Ss and one for the LT 
Ss. The two curves are placed at different levels on a state 
anxiety scale continuum. Thus, tJifferent pep talks, one for 
the LT Ss and one for the HT Ss, as often suggested in 
athletics, would f?em to be redundant. However, this does 
not imply that an c ^er-excited athlete performing very poorly 
is not a possibility. Thiis athlete would, of course, have to be 
approached on an individual basis. 

Two methodological aspects of the study, definition of the 
emotional arousal and subjective performance evaluation of 
football players, need clarification at this point. The fact that 
Oxendine's emotional arousal refers to changed 
physiological conditions of performers, whereas in this study, 
emotional arousal has been defined phenomenologically in 
terms of the Spielberger Trait-State Anxiety Theory, may 
seemingly cause a methodological problem and thus reduce'^ 
the validity of the findings. However, this problem Is over- 
come by the fact that both OXENDINE and SRI ELB ERG ERassu- 
mp> very close association between physiological (changes in 
heart beat, respiration, galvanic skin respons^) and 
phenomenological (feelings of tension, apprehension, anxie- 
ty, excitement) aspects of emotional arousal changes of the 
performers. Since both aspects form the two sides of the 
same phenomena, it doe^ not matter which one is measured, 
as long as accurate, valid and reliable test instruments are 
being used. According toSPIELBERGER. transitory states(pre- 
competition emotional arousal is a transitory- state 
phenomena) can be meaningfully determined in terms of 
individual self-reports about the performer's feelings, 
providing motivation of the Ss to report accurately and 
honestly and cooperation are assured and appropriate in- 
strumentation is available. The Ss in this study were highly 
motivated to participate in the research because of several 
factors: 1. Most other rival teams were also participating in 
the study: 2. The responses were not exposed to their 
coaches; 3. Their coaches were also participating by 
evaluating their performance after the game. 4. The results 
were made available^to them after the season. 
From the aforegoing, it is clear that the STAI state anxiety 
scale successfully measured the presence and strength of 
state anxiety levels of Ss in non-stressful and stressful, 
competitive athletic situations. When maintaining the concep- 
tual distinction between state and trait anxiety. STAI seems to 
be the only appropriate tool for research purposes, par- 
ticularly- in investigations similar to the present one, where 
measures of state anxiety were obtained repeatedly over 
longer periods of time with the sam6 Ss. According to Le\/itt. 
"STAI is the most carefully developed instrument, from both 
theoretical and nnethodological standpoints" (LEVITT, 1967: 
71). MARTENS (1971) has expressed similar satisfaction and 
has recommended the instrument in this type of research. 
Furthermore, the test construction procedures described by 
the originators (SPIELBERGER et al, 1970) are highly 
sophisticated and rigorous The validating data on the STAI 
presqfited by SPIELBERGER etal (1970) are clearly in accord 
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wIthSPIELBERGER'sconceptlon of Trail-State AnxletyTheory. 
The STAI state anxiety scale was designed to measure 
specific situational anxieties and as such It has proved to be 
very useful In studying the presence and strength of pre- 
competltlon eipotionol arousal in athletes. The STAI state 
anxiety scale Is brief, easy to administer and Is recommended 
for repeated testings. This makes.the instrument particularly 
-ertractive for similar research In real life situations where an In- 
; ['depth study of specific anxiety-arousing situations In com- 
\\ petitlve sports and their influence on motor behavior is 
s investigated. 

\ i 
^8 to the completely subjectivo measure.^'of performance 
^f^atfon of football players by their co<i?hes. It could be 
ar9>^^ that It has many advantages bfjiause of the many 
factors f^»j<gd In each competitive^^atlon which cannot 
be evaluateo"N>4»»»y^ii^]^t ^ ^n\ma i^* such as the state of 

conditioning (at the tim^ v, uiuatlon is made), strength of 

the opposing team, strategy employed, general health status, 
injuries, field conditions, and other similar factors influence 
every athlete's performance and cannot be included In any 
objective measure devised so far. The coaches were well 
qualified to make such an evaluation since they knew.the 
spdrt, the Ss, and the conditions under which the evaluations 
were made. Most evaluations were made after a videotape 
analysis of the games pl&yed. It was felt that this was the only 
possible and convenient way of repeated performance 
evaluation of such a great number of Ss that would ensure the 
coaches', cooperation. ^ « . 

CONCLUSION 

OXENDINE's propositions rejgarding differential effects of 
playing positions on optimal emotional arousal of football 
^players, whose playing assignments differed, does not hold 
for'^the Ss in this study.. More similar research In real life 
situations would have to be completed before any valid 
conclusions could be drawn along this line for performing 
athletes. f a 

Other major findings and conclusions of the study were : 

1. HIgh Trait Ss exhibited significantly higher state anxiety 
levels than Low Trait Ss over all experlipental conditions. 

2. In response to the psychological stress associated with 
athletic competition,'state anxiety significantly increased in 
all Ss. These significant increases in state anxiety occurred 
between' practice and regular season athletic en- 
vironments. Over the two competitive experimental con- 
ditions, rejgular season and playoff environments, state 
anxiety showed stability at the senior level of competition. 

3. STAI was successfully used in measuring the presence and 
strength of state anxiety levels of Ss in non-stressful 
athletic environments. 
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Over the past several years we have been Investigating sport 
cornpetltlon as a soclar'psychologlcal phenomenon and the 
anxiety frequently rnanlfested when preparing to compete. 
From our research we have the following developments to 
report: 

1. A model for the study of the competitive process. 
.2. A theory of competitive stress. 

3. The delineation of the construct competitive traft anxiety 
and the development of an Inventory (SCAT) to assess this 
construct. 

4. Empirical research that validates SCAT and investigates 
state anxiety during the competition process. 

In the following sections of thl§ abbreviated report we will 
. summarize each of these four developments. 

A MODEL FOR THE ?TUDY OF THE 
COMPETITIV jPROCESS 

Elsewhere MARTEN^ (1975) has outlined in detail a four- 
stage model for tho study of competition as a process. The 
stages of the rr^viHr are the objective competitive situation 
the subjective, competitive situation, the responses and the 
' consec|Uences of engaging In the competitive process The 
objective competitive situation refers to the actual physical 
and social environment that exists in reality and which must 
contain the stimulus properties essential for competition to 
be Initiated. Our working definition of the conditions essential 
for an objective competitive situation to exist is: a situation in " 
which the comparison of an individual's performance is made 
with somiB standard in the presence of at least one other 
person who is awarO of the criterion for comparison and can 
evaluate the comparison process. 

How, the person perceives, accepts, and appraises the 
objective competitive situation is termed the subjective 
competitive situation. The subjective competitive situation is 
determined then by. an. interaction between the objective 
competitive situation and attributes of the person — i e 
those attributes affecting perception. Competitive trait anxle- 
ty Is one personality disposition that we have investigated to 
determine its influence on the subjective competitive situa- 
tlon. 

The third stage of the model is how the person responds ' 
which is largely determined by the subjective competitive 
situation. The major response of interest in our resAirch here 
has been state anxiety, and in some cases motor perfor-" 
mance and satisfaction. The final stage of the competitive 
process is the consequences arising from the comparison 
process. 

The value of this model of competition lies in its delineation of 
the components involved in the process and how differervt 
variables affect the interrelationships among these com- 
ponents. The distinction between the objective and subjective 



competitive environment Is most Important and has been 
ignored in most previous competition research, 

A THEORY OF COMPETITIVE STRESS 

The objective of the theory of-competltlve stress Is to predict 
the levels of state anxiety (A-state) among different peopleJn 
varying competitive situations. The theory is based on the 
competitive process model (MARTENS, 1975) 
P.^onAxSP^'^'® tralt-state theory of anxiety, and 

McGRATHs (1970) conceptual model of stress. 

Threat Is an important construct In the theory and is defined 
as the perception of psychological or physical danger. In 
competition the degree of threat Is theorized to be a function 
of the uncertainty (U) of the outcome ^dnd the importance (I) of 
the outcome. U is determined by an estimate of the probabili- 
ty of success (Ps). U is maximum when Ps = 50 and 
decreases as Ps increases In its deviation In either direction 
from .50 Ps Is determined by the participant on fhe basis of- 
the content and availability of Information about the dis- 
crepancy between (a) the standard In the > comparison ' 
process and self's ability, (b) the self's ability and actual 
performance, and (c) actual performance and performance 
outcome. 

I is determined by both the intrinsic value of the outcome or 
incentive value of success (Is) and the extrinsic ualue of 
succe^ss (Es). Thus I = Is + Es. As the Ps increases Is 
decreases, or: 

ls= 1.0 - Ps 

Disregarding Es, threat (T) is a multiplicative function of p. 
and Is. • 

.T=f(P8Xls) 

That is, as the product of the Pt» x Is interaction increases it 
causes increases in the probability th^t the situation Is 
threatening. When Es is constant in the competitive process 
threat is highest when Ps = .50 (maximum uncertainty). 

Es combines with Is to determine the total, value of I Thus 
threat in a competitive situation is theorized to be: 
T = f [U X (Is X Es)] 

or, 

' T = f(Uxl) 
As the value of (U x l)Jncreases, It increases in ihe probability - 
that the situation is threatening. As threat increases, it causes 
increases in A-state. Thus the theory of competitive stress 
may be expressed as: • <. 

A-State = f (i)-= f (U x^'l) 

COMPETITIVE TRAIT ANXIETY AND SCAT 

Competitive trait anxiety is a construct that describes in- " 
dividual differences in the tendency to perceive competitive 
situations as threatening and to resp nd to these situations 
with A-state reactions of varying intensity. The theory of 
competitive stress predicts that persons highfer in competitive ^ 
A-trait perceive. more competitive situations as threatening 
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and/or more threatened In a competitive situation, than 
persons with lower levels of competitive A-irait. 

The Sport Competition Anxiety Test (SCAT) was developed 
for the purpose of providing a reliable and valid instrument 
for measuring competitive A-trait. Both a child and adult form 
of SCAT were developed and involved testing over 2 500 
persons. Item discrimination, reliability, and internal con- 
sistency of SCAT exceed substantially normal test construe* 
tion standards. The content validity of SCAT was judged high 
by six experts rating the items.' Concurrent validity war, 
determined by correlating other personality tests with SCAT. 
Moderately positive correlation coefficients vyere obtained 
when SCAT was correlated with other non-specific ♦rait 
anxiety scales. This provided evidence that SCAT was 
measuring an anxiety component but not the same construct 
as the general trait anxiety scales. Other personality scales 
correlated with SCAT as predicted from knowledge about the 
relationship of these constructs with anxiety. 

Reliability. Internal consistency, content and concurrent 
validity are necessary qualities of a personality inventory, but 
in addition an inventory must have predictive and construct 
validity. In the remainder of this report some of the research 
which has examined the predictive and construct validity of 
SCAT is presented. 

PREDICTIVE AND CONSTRUCT VALIDITY 
OF SCAT 

Experimental Studies of Competitive Trait Anxiety 
as a Predictor of State Anxiety Prior to, 
During, and After CompeUtion 

Two experimental studies assessed the effects of competitive 
trait anxiety (A-tralt) and competition outcome (success- 
failure) on state anxiety (A-state) prior to, during, and after 
competition. Both experiments served two purposes. The first 
purpose was construct validation of SCAT by assessing 
whether differential levels of A-state were manifested by 
high- and low-SCAT persons when in a stressful competitive 
situation. Previous findings in the general anxiety literature 
have evidenced consistently that high trait anxiety individtials 
exhibit higher A-state levels than low trait anxiety individuals 
when confronted with psychologically stressful situations. 
Therefore, It is hypotnesized that high SCAT persons 
evidence higher A-stata than low SCAT persons when in a 
stressful competitive situation. 

The second purpose was to examine the Influence of com- 
petition outcome as well as the interactive effect of SCAT and 
competition outcome on A-state. Based on previous 
research it was hypothesized that state anxiety decreases 
with success and increases with failure. In addition, the 
interaction hypothesis stated that high trait anxiety in- 
dividuals evidence higher. levels of state anxiety than low trait 
anxiety individuals after failure and lower levels of state 
anxiety, after success. 

The design for Experiment I was a SCAT x Success-Failure 
(2 X 3) factorial. SCAT was administered several weeks prior 
to the experimental phase to 306 ten- to twelve-year old 
males. Forty-one subjects from the upper quartlle (high 
SCAT) and 42 from the lower quartlle (low SCAT) on SCAT 
were selected and randomly assigned to one of the following 
three success-failure groups: fa) win 80% of the contests 
(WJo); (b) win 50% of the contest W=o); (c) win 20% (W^o).' 
A-state was assessed by the Splelberger state anxiety inven- 
tory for children (SAI-C) and by palmar sweating. The initial 
A-state assessment was made after an eight-minute rest 
period and prior to entering the testing area. A-state 
assessments were also made immediately prior to competi- 



tion (pre-competition), after competition (post-competi- 
tion), and after the final debriefing (po$t-debriefing). 

Experiment II involved the addition of a sex group factor and 
a fourth no competition control (NC) success-failure condi- 
tion. The design was a Sex x SCAT x Success-Failure (2x2 
X 4J factorial. Following similar procedures and using the 
same age group as Experiment I, SCAT was administered to 
490 males and females with 45 male and 45 :f em ale high 
SCAT subjects and 45 male and 45 female low SCAT subjects 
r^eing selected for further testing. An equal number of sub- 
jects of each sex were randomly assigned to the four success- 
failure groups. State anxiety was assessed by the SAI-C and 
by a linear slide device. A scale, labeled from - 50 (calm) to 
+ 50 (nervous) was located behind a metal slide and the sub- 
jects moved to a pointer attached to the slide handle to the 
number on the scale depicting how they felt. The initial 
A-state SAI-C measure was administered at the same time as 
SCAT and the initial A-state slide measure was assessed 
prior to entering the testing area. Both a-state measures 
vy^re taken during pre-competition, after ten contests (mid- 
competition), and during post-competition. 

The remaining procedures for the two experiments were 
almost identical. The experimental testing was conducted in a 
mobile van parked on the school site. Subjects competed on 
a complex motor maze task for 20 contests via a purported 
computer hookup with a bogus opponent at another school in 
a similar van. Success-failure was manipulated by the ex- 
perimenter and evalua^tion potential was maximized through 
Instructions, knowledge of results, and emphasis on the 
subject's ability as the primary determinant of the outcome. 
Subjects were carefully debriefed r -he termination of both 
experiments. 

Sinllar analysis techniques including univariate analysis of 
variance, multivariate analysis of covariance, and multiple 
regression were performed on the data from both ex- 
periments. The SAL-C results were generally consistent for 
both experiments and the SAI-C and linear slide results were 
consistent for Experiment II. The palmar sweat results were 
disappointing and not very informative. 

The findings supported the first two hypotheses. High SCAT 
persons evidenced higher A-state than low SCAT persons 
when in a stressful competitive situation by generally no 
differences were found in non-competitive situations. 
Success-failure was found to be a strong situational factor 
affecting state anxiety with failure experiences significantly 
increasing A-state and success experiences significantly 
reducing A-state. Finally, the predicted SCAT x Success- 
Failure interaction did not materialize. The results Indicated 
that the immediate situational successWailure factor was 
stronger than the dispositional SCAT variable. In sum, the^ 
results add construct validity to SCAT and further evidence 
that its primary purpose is to identify persons who manifest 
differential anxiety levels when confronted with a stressful' . 
competitive situation. 

Field Studies^of Pre-Competltlon 
State Anxiety 

The validity of SCAT as a predictor of pre-competitlve A-state 
w^is assessed in a field setting with three separate samples of 
at hletes. Individuals identified by SCAT as high in competitive 
A-iralt were hypothesized to perceive c^%-petitive situations 
as more threatening' and to respond wrr? higher levels of A- 
state than individuals Identified as low in competitive A-trait. 
High and- low competitive A-trait persons were not expected 
to differ in A-state In non-competitive situations. The 
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relationship. between competitive A-trait, as measured by 
SCAT and A^state, as measured by SPIELBERGER et a/.'s 
(1970) state ' anxiety inventory was investigated with five 
women's intercollegiate volleyball teams (n = 52). United 
States Military Academy instructional boxing classes (n = 
115). and nine girls' interscholastic basketball teams (n = 
*137). ' ■ . 

The volleyball teams, from five Illinois universities, were 
competing at the state volleyball tournament. The initial A- 
•state scale (A-state 1) and SCAT were administered to four of 
the five teams the evening before the tournament and the fifth 

' team completed the same two scales on the morning of the 
competition. One pre-competitlon A-state measure (A-state 
2) was obtained at courtside Immediately prior to a game on 
the first day of the tournament when teams were engaged in 
round-robin pool play. A second pre-competition measure 

. (A-state 3) was obtained during the second day of the 
tournament immediately prior the either a quarter-final or 
semi-final match. 

The in-structor of the boxing classes administered SCAT and 
the non-competitive A-state measure (A-state 1) at the 
beginning of a regular class in which a film was shown 
Pre-competitive A-state (A-state 2) was assessed immediately 
before a competitive bout near the completion of the course. 

The basketball teams completed the non-competitive A-state 
measure, (A-state 1) and SCAT in an after school session at 
least three days prior to their next game. A-state 2 was 
obtained at courtside Immediately prior to a regular season 
game. 

Data U6m the volleyball and boxing samples, which were 
gathered before the basketball data, yielded only moderate 
relationships between SCAT and pre-competitive A-states. 
The correlation of SCAT with A-state in the volleyball sample 
increased from A-state 1 (r = .18) fo A-state 2 (r = .23). and 
was statistically significant at A-state 3 (r .= .37. p < ^01). 
Surprinsingly A-state did not increase substantially from A- 
state 1 (41.06) to either A-state 2 (41.46) or A-state 3 (42.79). 
Comparison with norms reported by SPIELBERGER et ai 
(1970) for college females Indicated that even the A-state 1 
mean of 41 was in the 75'»» percentile. Apparently, the 
volleyball players' A-state levels were already elevated a day 
prior to the tournament competition. In contrast A-states 
observed in the boxing sample increased substantially from 
A-state 1 (37.48) to A-state 2 (52.70). The correlation between 
SCAT and A-state. however, increased only slightly from A- 
state 1 (r = .35. p < .001) to A-state 2 (r = .40 p < .001). 

Because certain items on Spielberger's A-state scale did not 
appear to be directly relevant to competitive sport situations, 
the A-state measure was modified following its use with the 
volleyball and boxing samples. The modified A-state 
measure, consisting of five activation items and five deactiva- 
tion items, was developed from factor analyses of the 
/olleyball and boxing A-state scores and from subjective 
inspection of the A-state scale. The modified scale was used 
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as the A-state measure with the basketball sample. Results 
indicated that the basketball players increased- in A-state 
from A-state 1 (13.44) to A-state 2 (27.96)? Furthermore, the 
correlation of SCAT with A-state showed a marked Increase 
from A-state 1 (r = .25) to A-state 2 (r = .64). These results 
were m accord with the hypothesis. SCAT was only 
moderately related to A-state in the non-competitive situation 
but in pre-competition (A-state 2) for which SCAT was 
designed. SCAT accounted for 41% of the A-state variance. 

The overall results from the three samples were mixed about 
the ability of SCAT to predict pre-competitive A-state. 
Evidence from the basketball sample, using the modified A- 
state scale and better non-competitive measures, yielded the 
strongest support for SCAT as a valid predictor of pre- 
competitive A-state. 

Predicting Pre-Competitrv6 A-atate 
in Female Athletes 

In order to determine the validity of SCAT an independent 
measure of competitive A-trait was sought which could then 
be compared with SCAT. In sport the assessment of com- 
petitive A-trait is commonly done subjectively by the coal)h 
Coaches are generally quite confident In their ability to 
evaluate player attributes, particularly such an important 
factor as A-trait. Thus the correlation between SCAT and 
coaches' ratings of player competitive A-trait was examined. 
< A moderately high correlation coefficient was expected which 
would provide further concurrent validity for SCAT. 

Sixteen intercollegiate women's volleyball teams participating 
in the Illinois state tournament served as subjects. Subjects 
completed the SCAT the first day of play during ten-minute 
testing sessions. That same day each coach was ^iven a 
rating form for every girl and was asked to indicate how 
anxious the athlete generally becomes when competing The 
correlation coefficients between SCAT and the .coaches' 
ratings revealed great discrepancies among teams, with 
.correlations ranging from - .57 to + .62. The correlation lor ^ 
all tems combined was .14. 

As a result of the inconsistent findings from the volleyball 
sample further consideration was given to the process by 
which the coaches were asked to rate their players as well as 
the manner in which SCAT was completed by team members. 
Two methodological concerns were examined. First, several 
c(. ic*'©s indicated that the question relating to the athletes' 
was somewhat ambiguous; a more precise 
opvr; ' :;;;nal definition was needed. Anothar factor was the 
tou. . /lent atmosphere and its effect on both the coaches 
and players. Because of tournament scheduling both SCAT 
and the coaches' ratings were' filled out at various times 
during the tournament, with some teams completing the 
forms prior to matches, some during lengthy breaks, and 
some immediately after matches. 

Based on the information from the first sample tested, 
adjustments were made in testing procedures as well as the 
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coaches' rating form. In the second sample SCAT was 
compared with Spielberger's Trait Anxiety Inventory and with 
the coaches' ratings for nine high school girls* basketball 
teams. 

Subjects completed the two trait anxiety measures in after- 
school sessions while coaches completed the coaches* rating 
forms at the conclusion of the season. As a result of feedback 
from the volleyball coaches, a revision was made on the 
coaches' rating form utilized in the basketball study which 
attempted to delineate more explicitly the possible emotional 
states experienced by athletes. As a result of factor analytic 
work on Spielberger's state anxiety questionnaire, five terms 
defining high levels of state anxiety and five terms defining 
iow levels of state anxiety were used as the polarities on a 
nine-point continuum. Coaches were asked to respond by 
indicating their perception over the course of the season of 
the athletes' emotional state immediately prior to competing. 

Similar to. the resutts from the volleyball data, low correlations 
were obtained between the coaches* ratings and SCAT (r = 
,14 for all teams combined). Spielberger's trait anxiety 
inventory also was not significantly related to the coaches* 
ratings (r = -.13 for allleams combined). The relationship 
between SCAT and Spielberger*s A-trait was r = .44 which 
corroborated other SCAT concurrent validity studies. 

Two explanations may account for the low correlations 
between the coaches* ratings and SCAT. SCAT may be a 
poor predictor of actual competitive A-state. Alternatively the 
coaches may be inaccurate in their perceptions of the 
players* A-state as reported by the players. To determine 
which explanation was correct each measure of competitive 
A-trait was correlated with the players' A-state just prior to 
competition. Using the concept of incremental validity, it was 
hypothesized that SCAT would have the highest correlation 
coefficient with the players^ A-state, the Spiel:t3e7ger*s Trait 
Anxiety Inventory would have a.somewhat smaller cor- 
relations coefficient, and thay^wTcoaches* raUngs would have 
even a smaller correlatioj>ct^fficient with the players' A-state 
scores. This hypothesj^ was supported. SCAT was substan- 
tially correlated with the players* A-state (r = .64). 
Spielberger*s Invefitory correlated substantially less (r = .30). 
arid the correlation isoefficient for the coaches' ratings was 
very low (r 5^12). 



These results clearly show that SCAT is a better predictor of 
player's A-state than a general trait anxiety inventory and 
coaches' ratings of 'competitive trait anxiety. 

\ 



\ 



Summary 

Our research on competitive anxiety has emanated from a model of 
competition and a theory of competitive stress. Almost all of our 
research to date has been to establish a foundation {a theory) and the 
tools (SCAT) for future investigation of competitive anxiety. The 
evidence accumulated so far indicates that SCAT is a reliable and 
valid instrument for assessing competitive trait anxiety. The theory of 
competitive stress has not been rigorously tested as yet. {We have 
some limited data to support the theory, although this evidence was 
not included m this report.) 

Our future research plans should be obvious. The theory of com- 
petitive stress will be investigated. In addition our attention will be 
directed toward understanding how persons who differ in com- 
petitive trait anxiety differ in their behaviors in competitive situations 
as the uncertainty and importance of the situation vary. In order to 
improve our research capabilities we will need to continue to improve 
our methods for assessing A-state. This means we will need a bettej 
understanding of the arousal mechanisms in the body and how they 
affect covert as well as overt responses 
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THE EFFECT OF AROUSAL 
INDUCED BY COMPETITION ON 
LEARNING AND PERFORMANCE 
OF A MOTOR SKILL 

Susan Moxley 
Janice Butcher 

Daihousie University 

Competition frequently occurs during the learning and per- 
formance of physical skills, however the effect of this variable 
Is empirically unclear. WANKEL (1972) summarized . the 
experimental evidence on the effects of competition, and 
reported seven studies showing positive effects on perfor- 
mance, three studies showing negative effects, and six 
studies sKowing differential or nonsignificant effects. The 
results are further confused by the addition of variables such 
as achievement motivation (RYAN and LAKIE, 1965) and sex 
of opponent (FREISCHLAG, 1973). 

There are three major theoretical positions which could help 
explain the effects of competition an performance and. 
learning If competition is seen as producing arousal. Accor- 
ding to the 'Mnverted-U" hypothesis, the effect of competition 
will vary with the level of arousal induced by competition. If 
competition leads to optimal arousal for the individual, 
performance will be enhanced. If arousal is above or below 
optifTial. performance will be Impaired. This hypothesis only 
makes preellctions for performance (observable behavior of 
short duraticn) not for learning (a rather permanent change 
observable In performance following practice), 

ZAJONC's (1965) drive theory suggests that arousal, in this 
case produced by competition, will elicit the emission of 
dominant responses. In an easy, or well-learned task, the 
dominant response will be correct, so arousal should Improve 
pertornnance. In a difficult, or unlearned task, the dominant 
response" will be incorrect, so arousal should impair perfor- 
mance. 

Consolidation thOory of learning has not been related to the 
effects of competition, although it has been studied using 
arousal Induced by shock (MARTENIUK and WENGER, 
1970: SAGE and BENNET, 1973). This theory makes clear 
odistlnctions between short-term effects (performance) and 
long-terin effects (learning). According to this theory, 
enhanced arousal will facilitate learning because the neural 
memory trace established by practice will be more "robust * 
under high arousal, and will produce improved long-term 
memory (SAGE and BENNET, 1973). Both previous studies 
that used arousal induced by shock reported no significant 
differences between control and arousal groups on initial 
performance trials, but found significantly greater /earn/n^ for 
the arousal group. 

The present study was designed to determine the effects of 
arousal induced by competition on the performance and 
learning of motor skills. Three specific questions v/ere asked. 

1. does competition create arousal? To determine this, the 
State -Trait Anxiety Jnventory was administered to 
measure arousal levels. 

2. Does coippetition influence the performance of learning of 
a motor task? To determine this, all subjects were brought 
back 24 hours later and tested under th6 no-competition 
condition. 
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3. Does the effect of competition vary with the difficulty of the 
task ? To determine this, two levels of difficulty of the Fitts 
tapping task were used In the experiment. 

METHOD 

Subjects 

Ss were 28 undergraduate Physical Education students who 
were randomly assigned either to the control condition 
^(performance alone) or to the competition condition. 

Apparatus 

The tapping apparatus consisted of two metal plates 
niounted on a wooden base, and a plastic-coated, metal 
stylus. The plates were divided into target areas (brass 
colored), and error areas (silver colored). Both sets of targets 
had a center-to-center distance of 10 in., with one set of 
targets being once inch wide, and the other, 0.25 inches wide. 
Both the plates and the stylus were electrically connected to 
an electronic counter that recorded both the number of times 
the stylus was in contact with the target and the number of 
times the stylus contacted the non-target area. 

The State- Trait Anxiety Inventory developed by SPIELBER- 
GER, GORSUCH and LUSHENE (1970) was used to deter- 
mine whether competition actually created arousal for the 

Ss. 

Procedure 

The genera^procedure for the Fitts tapping task was to tap 
atternately between two targets as quickly as possible. A 
difficulty score for this task was calculated with the Fitts Index 
of Difficulty (ID). This formula ID = log2 (2A/W) takes into 
account the distance between the target centers (A) and the 
target width (W) and produces an estimate of the amount of 
information (in bits) processed in hitting one target. 

To perform the tapping task, S grasped the stylus in the right 
hand and tapped alternately as quickly as possible between 
the targets on the metal plates. Two sets of targets were used. 
Both targets had a center-to-center distance (A) of 10 in. The '.^ 
"easy" tapping task had a target width of one inch, producing 
an ID of 4.3. The "difficult" tapping task had a target width of 
0.25 Inches, giving an ID of 6.4. Each S was given 15 trials on 
Day 1 and 10 trials on Day 2. All Ss performed the first five 
trials alone. Ss in the Control group continued to perform 
alone throughout the remaining trials. Ss in the Competition 
group performed trials 6-15 alternately with another S with 
whom they competed, and returned to performing alone on 
Day 2. The order of presentation of the easy and difficult tasks 
wasjbalanced among Ss. The A-State Anxiety Inventory was 
administered to all Ss following Trial 15 on Day 1. The A-Tralt 
Anxiety Test was administered prior to testing on Day 2. 
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The datum recorded was the number of taps on target in 15 
seconds. The datum analyzed was the amount of inforrnation 
processed in 15 seconds, which was computed by multiplying 
the number of taps by the Index of Difficulty. The data were 
analyzed by a 3-way analysis of variance, the first factor being 
Performance Condition (alone vs competitiorO. the second 
being Task Difficulty (easy vs difficult) and the third, being 
Trials (15 on Day 1 and 10 oh Day 2). 



RESULTS 

Anxiety Scores 

To determine if there were^ any differences between the 
groups in ^'normal" anxiety levels, the scores of the A-Trait 
Anxiety Test were compared. As may be seen in Table I, the 
group means were very similar and were not significantly 
different, t = 0.61. p .05. To determine the effect of compet- 
ition on arousal, the scores of the A-State Anxiety Test were 
compared. Contrary to expectation, the means were not 
significantly different, l = 0.87, p .05. 



Table 1 - Means and Standard Deviations of A-trait and A-state Anxiety Scores. 


Group 


Mean 


SD 


Mean 


SD . 




A-trait 




A-state 




Contro' ^n = 15) 


38.1 


■ 8.96 


' 44.4 


13.02 


Co>"^ipe!ition (n = 14) 


39.4 


7.75 


40.9 


7.04 


t score 


.42 




.91 





Level of Difficulty 

The performance level (number of taps per second) was 
much lower in. the difficult tapping condition (1.95) than in the 
easy condition (3.73). In terms of information processed, 
more information was processed in the easy condition 
(16.03 bits/sec.) than the difficult condition (12.46 bits/sec). 
F = 113.97, p 7.05. 

Performance Condition 

Since there was a significant performance condition x trials 
interaction ((*= 2.36. p .05) these results are most easily seen 
in Figure 1. The two groups (Competition and Control) were 
not significantly different on the first five trials. From trial 10 
through 15. the groups were significantly different. On Day 2. 
there were no significant differences between the Competi- 
tion and Control groups over the 10 trials. The means for 
these trial blocks are shown in Table 11. 



294 Mouvement. Actes du 7* symposium en apprentissage psycho-moteur et psychologledu sport. Octobre 1975. 



ERIC 



Figure 1 - Mean number of taps in 15 sec. for Competition 
and Control groups on Day 1 and Day 2. 
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Table II - Mean Number of Taps for Blocks for Control and 
Competition Groups. 



Trials 




1-5 


11-15 


16-25 


Control 


38.4 


40.9 


43.6 


Competition 


40.5 


46.7 


44.9 



DISCUSSION 

Several Interesting results were produced, but the answers to 
the questions which led to the study are still not clear. 

In terms of the first question, competition did not induce the 
type of arousal measured by the State-Trait Inventory, since 
there was no. difference between the Competition and the 
Control group on these test scores. Unfortunately, no other 
measures of arousal were collected, so it was not obvious 
hovy competition affected the Ss, although it was clear from 
the results that it had some effect. 

In answer to the second question, competition clearly in- 
fluenced only performance and not learning. This was shown 
by the finding that competition only affected the tapping 
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behavior while the Ss were competing (Trials 6-15 on Day 1). 
If compeiition had enabled the Ss somehow to learn to'iap 
better, this Improved learning should have been evidenced 
by. ^ fgher tapping scores for the competition Ss on Day 2. 
This was not the case, since there were no- slgnihcant 
differences between, the^groups on Tay 2. These results were 
contrary to prior findings (MARTENIUK and WENGEfl. t97G; 
SAGE and BENNETT, 1973) which indicated that arousal 
influenced learning and nor performance. The major 
differences between these studies and the present study 
were the methods used to induco arousal (shock as opposed 
to competition) and the methoc?^ used to analyze the data. It 
seems possible, that shock induced a "negative" type of 
arousal vrhich depressed performance while it was present. 
Performance came up 6 iij '*true" level on Day 2 when no 
shock wa? present. Since SAGE and BENNETT (1973) did not 
analyze the actual performances on Day 2. it is possible that 
their Arousal and Control groups did not perform significantly 
differently on Day 2. 

In answer to the third, question, competition affected the 
performance on the easy and the difficult task in the same 
way. This was supported by the lack of a significant interac- 
tion between performance condition and level of difficulty. 
These findings were contrary to ZAJONC's (1965) drive 
theory predictions that arousal would improve performance 
on the easv task, but impair performance on the difficult task, 
sinctj competition improved performance on both tasks. 
There are two possible reasons for this finding. One is the 
level and type of Slrousal induced by competition, and the 
other is the nature of the task used in the present experiment. 
It is possible that competition did not create the ''correct" 
type of arousal, or did not create a sufficiently high level of 
arousal, to impair performance on the difficult task. 

The alternative explanation is that the effect of competition or 
arousal is specific to the type of task being performed. The 
Fitts tapping task used in the present study is a highly motor 
task, i.e., there is little to no cognitive involvement in perfor- 
ming the task. The difficulty of the task is increased by 
increasing the requirements on the motor system for ac- 
curacy. It may be that increased arousal will positively 
influence the performance of the motor component of skills. 
Out negatively influence the cognitive component. 
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CLASSICAL THEORIES OF EMOTION : HISTORICAL MILESTONES * 
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Ithaca College 
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The study of emotion is an interesting and fascinating area of 
past and contemporary psychology. Unlike areas of scientific 
inquiry it is beset with multi-dimensional problems of defini- 
tion, control, and interpretation of behavioral, physiological, 
and situational variables. The fact that emotional behavior 
has not been studied as scientifically or with the same 
breadth and depth as other aspects of psychology attest^to 
thfe complexities of the problem. For these and other 
reasons, some authorities have suggested that emotion 
serves no useful purpose in psychology and therefore should 
not be studied systematically. The fact that emotion continues 
to appear in the psychological literature discredits to some 
extent this belief. 

The study of emotion is as old as psychology itself. It seems 
that man has always been interested in his many and diverse 
behaviors and has spent- an inordinate amount of time trying 
to untangle the ways in which he interacts with others and 
with his environment. Charles DARWIN (1872), for example, 
talked about the .innate determinants of emotional behavior. 
He speculated that man's habit of curling the lips when 
smiling is an evolutionary vestige from the carnivore's habit of 
baring its teeth in rage (FANTINO, 1973). Darwin concluded 
that much of man's repertoire of emotion behavior is in- 
herited. 

Even at the start of scientific psychology with the develop- 
ment of the first recognized laboratory by Wilhelm Wundt at 
the University of Leipzip in 1879, psychologists were still 
preoccupied with the study of emotion through introspection. 
In fact, WUNDT (1902), as cited by FANTINO (1973, p. 284). 
formulated what he called a tridimensional view of emotion. In 
his system, he speculated that there were three ways in which 
emotions vary : . 

(1) excitement-depression; 

(2) strain-relaxation ; and 

(3) pleasantness-unpleasantness. 

Since Witndt and his pupil, E. B. Titchener, were 
associati{3ni$fr3 i^ncj believed strongly in the use .of introspec- 
tion, the.i^ Wdis tittle 'hard' data to support their beliefs. 

Other sch6ii5>rs of Wundt's era also studied emotion but with 
the advent of behaviorism and the idea that psychology 
should become more objective, the study of emotion 
declined. However, a review of ancient and modern literature 
will uncover the fact that It is permeated with descriptions of 
emotional states (WOODWORTH and SCHLOSBERG. 1965). 
And. the fact that emotion, despite the problem of studying it 
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objectively, has such wide application to a number of psy- 
chological processes, e.g., learning, aggression, motivation, 
and personality, makes it an important area of investigation 
today. 

The purpose of this paper is to trace the historical milestones 
- in the study of emotion and show how various theoretical 
positions have contributed to our understanding of emotional 
behavior. The coverage is not inclusive but selective of the 
many and diverse ways which have been used to study 
emotional responses in man. 

EMOTION — A DEFINITIONAL APPROACH 

One of the major reasons why psychologists have not 
uncovered more convincing evidence about emotion is that it 
is so difficult, if not impossible, to define. The late Elizabeth 
DUFFY (1934), raised the cogent question : Does the concept 
of emotion serve a useful purpose in scientific psychology? 
The fact that Duffy spent most of her life studying various 
aspects of emotion, for example, arousal of what she called 
activation, indicates that she should have answered "yes" to 
her own question. 

There are many approaches to the study of emotion. And. the 
definitions of the proponents of each approach reflect their 
individual and collective biases. The behaviorists. such as 
SKINNER (1953, 1974), avoid the definitional problem by 
studying emotional behavior rather than emotion in and of ■ 
itself. In other words, the behaviorists ignore mentalisitc 
concepts such as emotion and focus directly on overt 
behavioral responses to various stimuli. 

Activation theorists, such as DUFFY (1941), R. B. MALMO 
(1959). and D. B. LINDSLEY (1951). define emotion as: "an 
adjustment made to a stimulating condition of such a kind 
that the adjustment involves a' marked change in energy 
level" (DUFFY, 1941, pp. 292-293). More contemporary 
definitions such as those by C. N. COFER (1972) and D. O. 
HEBB (1966) empha-Diz^i the motivational properties of emo- 
tion. Hebb, for exan?pr©, Delloves that emotions are special 
states of motivation. Joh'i I i.AC^iY (1965, 1967). a critic of 
activation theory, con^-rluoed Ihai emotion is as difficult a. 
concept as can. be found in the psycho-physiological 
literature. Cofer agrees with Lacey and suggests that there is 
no satisfactory definition of emotion. 

Psychoanalytically oriented psychologists, such as the late 
Abraham MASLOW (1970) and Erich FROMM (1973), are 
certainly not willing to accept Gofer's position. Since 
everyone experiences emotion in one form or another, they 
contend that most psychologists are not willing to sweep the 
definitional problem un^er the rug. Therefore, dynamic 
theories, such as those of FREUD (1925, as cited by 
FANTINO, 1973) and more recently by P. T. YOUNG (1961), 
focus on the hedonistic or self-gratification concept of emo* 
tion. YOUNG (1961, p. 352) defined emotion as: "a variety of 
affective processes distinguished fjpm others as an acute 
(brief and intense) affective disturbance." 
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In a far more recent review, Karl PRIBRAM and Diane 
McGUINNESS (1975) attempt to clarify the terms arousal, 
activation, and effort. Relating these terms to recent 
developments In neuropsychology and psychophysiology, 
these authorities state that there are three separate, but 
interacting, neural systems. One system, they claim, controls 
arousal, which is defined as : "phasic physiological responses 
to input" (PRIBRAM, etat., 1975, p. 116). The second system 
■ controls activation, which they define in "terms of tonic 
physiological readiness to respond" (PRIBRAM, et a/., 1975, 
p. 116); The third system coordinates arousal and activation 
and Is defined in terms of demanding effort. 

In the opinion of this author there are still some problems with 
the above definitions. That is, they are lacking in clarity. For 
example, |s It proper, scientifically speaking, to define such 
concepts in terms of what they demand rather'than what they 
are? Pribram's, et ai, third system which coordinates 
arousal and activation, is defined as 'demanding effort. The 
fuzziness of operational definitions lead to unclear research 
findings. 

The solution to the proble.m perhaps lies in the application of 
operationalism. That 'is, a "statement which reduces an 
unobservable concept Into a publicly verifiable set of 
operations" (CORSO, 1967, p. 39). As indicated above, J. F. 
Corso , would suggest that terms such as emotion be 
operationally defined in terms of overt changes in 
physiological or behavioral responses, in a word, operational 
definitions give concepts objective meaning. 

This approach Is certainly a viable one but there are still some 
problems connected with It. First, in attempting to'' define 
operationally the terms emotion or arousal it should be 
pointed out that every stimulus does not arouse the same 
feelings with comparable intensity in every person. Second, 
there are wide Individual differences in the experiential 
effects of specific stimuli. For exah^ple, GROSSMAN (1967) 
suggests, what he calls the pervasiv? influence of learning. 
And, third, to complicate the problem even further, the so 
called physiological correlates of emotion tell us very little 
about the physiological processes responsible for the 
emotional reactions (GROSSMAN, 1967). Obviously, as you 
can see. the application of operationalism also has Its draw 
backs. Nevertheless, it is perhaps the only way researchers 
can attack the underlying substrates of emotion. At least 
operational definitions avoid the problem of trying to study 
the physiological basis of hypothetical constructs. 

EARLY THEORIES 

As psychology emerged as a discipline, separate from 
philosophy. and physiology in latter half of the- nineteenth „ 
'Century, It was defined_as the. rfescriptive science of con- 
sciousness (BORING, 1950). Thus, the goal of psychology at 
that time was to study conscious experiences largely through 
a process called introspection. Wundt in Germany and E. B. 



Titchener in the United States utilized introspection by 
presenting stimuli so that observers could describe their 
experiences. The basic idea at that time was to discover the 
elements underlying various phenomena and formulate them 
into laws. These laws were referred to as laws of association 
(GOFER, 1972). Thus, even as early as 1879, the study of 
conscious processes or what was later on called emotion was 
a dominant force in psychology. Perhaps the reason for this 
development was that emotions are often linked to motiva- 
tion. And, much of psychology since its inception has been 
preoccupied with the study of what makes man behave as he 
does. 

The James-Lange Theory 

The first major breakthrough in uncovering the complexities 
of emotional behavior came about in 1884 when William 
James presented his theory of emotion. James, the father of 
functionalism, suggested that physiological changes were the 
basis for emotional experiences, the perception of these 
bodily changes, James contended, was emotion. 

A contemporary of James, Carl Lange, drew similar con- 
clusions about the causes of emotional states and together 
they formulated the classical James-Lange theory of emotion. 
Figure 1 shows that receptors (R), such as the skin, pick up 
stimuli and relay them to the cerebral cortex (C). The cortex 
processes these stimuli and sends impulses to. the viscus (V) 
and skeletal muscles (SKM)vla nerve pathways. As indicated 
in Figure 1, impulses may aJso originate in the viscus and 
skeletal muscles and be serA to the cortex via nerve 
pathways. 

Figure 1 - The James-Lange Theory of Emotion. R refers to 
receptor, C to the cerebral cortex, V to viscus, 
SKM to skeletal nerve pathways, with the arrows 
indicating direction of impulses. (From: C. N. 
Cofer. Motivation and Emotion. Glenview, 
Illinois: Scott, Foresman, 1972, p. 59). 
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Basically. Lange's contribution was to point out to James the 
importance of vascular changes such as blood pressure, 
heart raXr, anr! vasodilation. 

The Canvf^«>i.:t>:;.;t^ Theory 

Despite the wide acceptance of the James-Lange. theory, it 
. was not without its critics. One of the foremost critics was W. 
B. CANNON (1927). Cannon proposed an alternate theory in 
which he described the role of the thalamus in the regulation 
of emotion. As a result of this emphasis, Cannon's- theory Is 
referred to as a 'thalamic theory or ^emergency theory* of 
emotion. The theory was revised in 1934 by Bard and Is now 
called the Cannon-Bard Theory. 

Like the James-Lange theory. Figure 2 shows that impulses 
travel along sensory nerves to the cortex (C). If the stimuli are 

. of an emotion-producing variety, they can stimulate the 
cortex to release the thalamus from the Inhibition which the 
cortex normally holds over it. Discharges by the thalamus go 
to the cortex to produce emotlona. experiences. If the 
stimulation of the thalamus is intense, inhibition can be 
overcome directly and the '^mus can discharge to the 
cortex and to the viscera. Ca and Bard speculated that 
the sympathetic branch of the autonomic nervous system 

■ could cause the discharge of sugar, augment respiration and 
shift the blood distributio.i from the viscera to the heart, 
brain, and skeletal musculature when some threat occurred 
to the organism. The parasympathetic division of the 
autonomic nervous system. Cannon said, inhibited bodily 
functions under conditions of threat. 



The theories of James-Lange and Cannon-Bard are referred 
to as peripheral-origin theories of emotion because they 
suggest that the regulation of emotion is in the periphery of 
the organism, i.e., the viscera, the skin, the blood vessels. 
Central approaches, rather than peripheral views, postulate 
that the seat of emotion lies in the central nervous system: the 
brain, and spinal cord. The first central theorist was J W 
Papez. 

Papez's Theory 

Prior to Papez's contribution to the understanding of the 
neurophysiological basis of emotion, the invention of the 
electroencephalograph led to the irr jortant discovery by 
MORUZZI and MAGOUN (1949) that stimulation of the 
reticular formation of the brainstem elicited the cortical 
arousal response. Furthermore, additional support for the 
regulatory role of the reticular formation came about from 
research which showed that lesions in the brainstem reticular 
activating system abolished the activation pattern in the 
cortex. The lesions produced lethargy, apathy, and som- 
nolence (GROSSMAN. 1967). 

Papez was the first researcher to hypothesize a relationship 
between specific cortical mechanisms, e.g.. cingulate gyrus, 
and emotion. Papez. an outstanding neuroanatomist. was 
convinced that the expression of emotion depended on the 
integrative action of the hypothalamus. Figure 3 shows that 
Papez speculated that there were primative sensory centers 
m what he called the subthalamus. Stimuli from the receptors 



Figure 2 - The Cannon-Bard Theory of emotion. R refers to 
receptor, C to the cerebral cortex, V to vtscus, 
SKM to skeletal muscle, Th to the thalamus, and 
P to pattern. The liries represent nerve pathways, 
with arrows indicating direction of impulses. 
(From: C. N. Cofer. Motivation and Emotion. 
Glenview, Illinois: Scott. Foresman, 1972, p. 59). 



Figure 3 - Papez's Theory of Emotion. R, sensory receptor; 

S th, subthalamic sensory receiving centers; AH, 
anterior and medial hypothalamus; MB, mam- 
millary bodies; A Th, anterior nuci* of thalamus; 
CG, cingulate gyrus fc, cortex; V, viscera; SKM, 
skeletal muscles. (From: s. P. Grossman, A 
Textbook of physiological Psychology New York • 
Wiley, 1967, p. 530). 
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(skin. ears, eyes, etc.) reach the subthalamus where they are 
relayed diffuse fibers to the anterior and medial portions 
off the hypothalamus. Path #3. Figure 3. Is routed to the 
miammillary bodies which also receive input from the cortex 
Path #1^). This Input comes from the medial forebrain 
bundle, the fornix and the mammlllary p_ed.uncle.. 
(GROSSMAN, 1967). From the mammlllary bodies stimuli 
may follow one of two paths (#3 or #4^). First, It may proceed 
via the mammlllothalamic tract to the anterior nuclei of the 
thalamus or It may proceed via Path #4 to the viscera and 
skeletal musculature. Path #5 shows the transfer of input via 
the thalamocortical tract to the cortex of the cingulate gyrus. 
According to Papez, the cingulate gyrus produces the ap- 
propriate emotional reaction. 

Despite the intuitive nature of Papez's theory, it did not 
receive a great deal of support in psychology because his 
findings were not supported by behavioral data. However, 
Papez's basic premise that the hypothalamus played a 
significant role as an effector mechanism of emotional 
eiipresslon led MacLEAN (1949) to develop his theory of 
emotion. Incidentally, Maclean agreed with Papez's statement 
that "only the cerebral cortex is capable of appreciating all 
th6 various affective qualities of experience and combining 
them into such states of feeling as fear, anger, love, and hate" 
(as cited by GROSSMAN, 1967, p. 531). 

MacLean's Theory 

Basically. MacLean's (1949) views differed from Papez's in 
that he de-emphasjzed the role of the cingulate gyrus. He 
emphasized In his theory that the hypocampus and the 
amygdaloid complex were largely responsible for the subjec- 
tive experience of emotion. The cingulate gyrus, according to 
Maclean, was a visceromotor center which integrated 
various autonomic and somatic motor responses. 

Unlike Papez, however, McLean failed to spell out the specific 
course of events from the reception of an emotion-producing 
stimulus to the expression of emotion. Furthermore, although 
Papez*s explanation was particularly appropriate at the time It 
was made, both MacLean's and Papez's theories provedJo_ 
be untenable by modernday standards-Research has shown 
Jhatthe physiologlcaPand neurological mechanisms involved 
In the regulation of emotion are far more complex than either 
Paper or MacLean suggested. 

Activation-Arousal Theory 

The concept of activation or arousal was presented by 
Elizabeth DUFFY In 1950. After more than twenty years of 
work, Duffy derived her theory from the research evidence 
she had gathered from numerous investigations. Basically, 
she views man as an energy system. That is. the organism 
obtains, processes, stores, and releases energy to meet 
Internal and external environmental demands placed upon It. 
Thus, a kind of energy balance or homeostasis is achieved 
whereby food intake, stored energy, work production and 



heat regulation interact with one another. DUFFY (1962, p. 17) 
summarized this concept well when she said: "...every 
response of the organism is fundamentally concerned with 
energy transformatLon and release . ..." Responses may be 
overt or covert but they both require the release of energy. 



Throughout her many-pa^pers Duffy Valks about ''the *level of 
activation' of the organism as the extent of release of potential 
energy, stored In the tissues of the organism, as this is shown 
in activity or response" (DUFFY. 1962, p. 17). She also points 
out that the degree of overt activity of the organism is not 
necessarily synonymous with the degree of activation. That is, 
covert activity, particularly under high stress, may require 
high energy expenditures, as does overt activity. In sum, the 
level of activation is the extent of release through metabolic 
activity In the tissues of the organism. 

In other words, we are dealing with an unidimenslonal. 
concept of arousal or activation In which the degree of 
activation may be thought of as occurring on a continuum 
with high arousal at one end ; a low arousal, as in sleep, at the 
other. • . 

Activation theorists such as DUFFY (1957). MALMO (1959), 
and LINDSLEY (1951), believe that all variations. in behavior 
may be said to occur in either direction or Intensity. However, 
It is the Intensity aspect of behavior to which activation or 
arousal applied (CATALANO, 1967). 

One of the most widely known a(id most frequently utilized 
human performance applications of activation theory is the 
inverted-U hypothesis. This theory postulates that various 
tasks require different levels of arousal or what HULL (1943) 
called drive. For example, high activation may be all right for 
gross tasks, such as line play in the sport of football, but low 
arousal is more suitable for fine, motor skills, such as 
releasing an arrow In the sport of archery. In a word, there is. ' 
Duffy suggests, an optirnum level of activation for each task. 
Of course, YERKES and DODSSON (1908) reached this same 
decision much earlier than Duffy. 

jCriticism of Actfvatio'nTheory 

Like most theoretical positions, arousal or activation theory is 
not without its critic In a penetrating analysis of the basic 
tenets of this theory John I. LACEY (1967), cogently points out 
the lack of supportive data for this position. He contends that 
recent developments in psychophysiology . and 
neurophysiology- suggest that activation or arousal theory 
needs rather drastic revisions. LACEY (195j6. 1967) goes on 
to say that many experimental results contradict activation 
theory. And. It appears that these findings can not be 
attributed to sampling error, poor €x|)e~rlmental control or to 
the unreliability of measurement. 

Lacey's position challenges Duffy's,"Malmo*s, and LIndsley's 
unidimenslonal concept of arousal.- He Is of the opinion that 
arousal is multidimensional In scope. That Is to say. there are 
different forms of arousal, e.g.. electrocortical, autonomic.' 
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and behavioral. Furthermore,. Lacey postulates that one form 
of arousal can not be used as a valid index of another. In a 
word, he is suggesting a dissociation of somatic and 
behavioral arousal mechanisms. 

For activation theory to be tenable. Lacey contends, high 
ihtercorrelatlons among physiological indexes of arousal are 
needed. The results of many investigations, e.g., DARROW 
(1929). and LACEY. BATEMAN and VAN LEHN (1953). do not 
support this position. In fact, tht inter-correlations are low, in 
some instances approaching zero. Therefore, Lacey is of the 
opinion ,that the widely held belief that autonomic, elec- 
troencephalographic and skeletal-motor activation occur 
simultaneously and in equal measure is lacking in scientific 
validity (LACEY, 1967). Lacey concluded that there is little or 
no support for a general or generalized concept of arousal 
such as the one expressed by Duffy, Malmo, and Lindsley. 

In contrast to Duffy, et at, Lacey makes a plea for a direction 
of change rather than an amount of change measurement of 
arousal. He and his associates (LACEY. BATEMAN, and VAN 
LEHN, 1953) base their ^directional' position on the results of 
their investigations which show that: 

The autonomic nervous system does indeed respond to 
experimentally imposed stress 'as a whole' in the sense that 
all autonomically innervated structures seem to be ac- 
tivated usually in the direction of apparent sympathetic 
predominance. But, it does not respond 'as a whole' in the 
sense that all .autonomically Innervated structures exhibit 
equal increments or decrements of function (LACEY. 
BATEMAN, and VAN LEHN, 1953. p. 8). 

Because? of the above statement, Lacey indicated that one 
canno/ predict with any degree of confidence the activation 
level fof one physiological measure from another. Further- 
morej research results support his conclusion that... "there 
is no such thing as the correlation among som'atic variables'* 
(LACEY. 1967, p. 23) In fact, others, e.g., Catalano, agree 
with Lacey that r's vary as a function of many variables, e.g.. 
time of day and age. 

Some researchers, such as LAZARUS (1963), have attributed 
low correlations among physiological indexes of arousal to_ 
the use of different subjects. Lazarus, et. al., suggest that r's 
should be produced from intraindividual rather than interin- 
dividual measures of activation. To support his position 
Lazarus generated an r of .707 between palmar conductance 
and heart rate responses. Although .707 is a moderately high 
r, It only accounts for approximately 50 percent of the shared 
variance arhong the two variables. 

These and^Qther- findings led L^CEY (1967, p. 24) to conclude 
■ thaT: 'The uncritical use of an activation concept of emotion 
falls to do justice to the differential activities of the nervous 
system." 

Duffy's Retort 

Just before her death in 1971. Duffy attempted to answer the 
critics of her activation theory. Much of the criticism of her 
work, as mentioned previously, was centered around the low 
inter-correlatlons among the physiological correlates of 
arousal. According to j. l. Lacey, if activation, theory Is 
tenable, then high r ndividual Inter-correlations among 
physiological indexeL jst be found. These statistics have 
not been forthcoming c-^d have led researchers such as 
Lacey to conclude that rivation theory needs substantial 
revisions. 

27 



Duffy acknowledges the correlational problem but points out 
that the low r's are due to the differences in latency times 
among physiological, systems. When intraindividual, rather 
than interindlvidual measures are used, higher correlations 
are forthcoming. DUFFY (1972, p. 608) concluded that:... 
"individuals apparently differ in their characteristic degree of 
activation, as well as, fluctuations in activation and in the 
length of time they require, after stimulation, to recover or 
return to prestimulus level of activation." S^e also 
acknowledged the fact that different situations arouse 
different individuals to a different degree. But. within in- 
dividuals. Duffy suggests, activation in different situations 
remains relatively stable. Much' of the confusion, Duffy points 
out, is caused by researchers who fail to differentiate between 
directional and intensity aspects of behavior. Basically, in- 
dividual differences in arousal are caused by differences in 
the degree of excitability of the nervous system. 



Summary 

Uncovering some of the historical milestones in the development of 
theories of emotion has revealed a lack of agreement about the 
underlying basis of one of man's most basic behaviors. Much of the 
problem of understanding the complexities of emotion may be traced 
to the failure of researchers to agree on a clear-cut definition of the 
term. As a result, some sshblars, such as the late Elizabeth Duffy, 
have raised the basic question: Does the term serve a useful 
purpose in scientific psychology ? The fact that Duffy and others have- 
spent a life-time studying the underlying substrates of emotion leads 
one to conclude that it Is an important concept in contemporary 
psychology and deserves detailed, systematic investigation. 

Despite the fact that everyone experiences emotion in one form or 
another, emotional behavior has not received the attention which it 
rightfully deserves. Its wide application to numerous areas of 
psychology, e.g.. learning, motivation, aggression, and pe/sonality. 
makes emotion a viable area for further study. Despite the obvious 
need for further investigation, there appears to be a paucity oT 
ongoing research. When research-is done, current approaches deal 
with emotion at either the behavioral' or physiological level. 
Conspicuous by their absence in the psychological literature, are 
studies whiQh deal with man's emotional behavior rather than the 
responses of animals. 

Although theorizing about emotion has not' been advanced ap- 
preciably since the development of activation theory by Duffy. 
Malmo. and Lindsley. brain lesion research may in the future allow 
Investigations to pose more tenable hypotheses. Recent 
developments In neurophysiology and psychophysiology may clear 
the way for new theories of emotion. 

Since most of alt the great psychologists have at one time or another 
focused attention on the emotional properties of animals and/or 
man. it Is most difficult to single out the great leaders. There is little 
doubt, however, that Darwin. Wundt. James. Duffy. Lacey. Malmo. 
Lindsley. Papez. Cannon. Bard. Moruzzi. and Magoun have made 
signi'ficant contributions. Their work and the work of others attest to 
the complexities of human and animal behavior and the difficult task 
of trying to untangle innate, behavioral and situational variables 
w.hich affect emotion. 
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COMPETITION AND ANXIETY 
IN THE LEARNING OF TENNIS 



VIelta E. Wilson 

Associate Professor 
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In Education and Ecstasy. LEONARD (1965) expressed his 
concern about the value of competition in the' learning 
process when he stated.: / 

Competition . . . with grades, honors, and tests of alt ,kinds 
^ -gathering about them a power and glory ail but of propor- 
tion to their quite limited function as learning aids... (82- 
83). 

Sport by definition (ASfVlUSSEN. 1965) has as a fundamental 
characteristic the element of competition inherent within it. Of 
what value is competition when one Is learning a new soort 
skill? , ^ ^ 

Research findings generally concur that competition enhan- 
ces performance for individuals taking motor or physical 
fitness tests (BASSIN, 1966; RYAN. 1965; STRONG. 1963). 
However, the literature on the effects of competition when 
learning a new sport skill shows inconsistent results about 
the value of competition. 

Competition was found not to be the best method for the 
learning of archery skills (CLAWSON. 1965) but for boys who 
practiced basketball in a competitive situation, their scores 
on six of seven skill tests showed significant improvement 
when compared to boys who practiced basketball in a non- 
competitive situation (WILKES, 1966)! STITT (1964) studied 
the consequences of different types of competition upon the' 
basketball dribbling performance of girls. She concluded from 
Inconsistent results that there was a general lack of effect 
from the selected competitive incentives. f\/lcGOWAN (1968) 
also found mixed effects from competitive emphasis in . 
basketball performance. He concluded that' performance 
under the stress of competition will improve or deteriorate 
depending upon the situation and the anxiety level of the 
subjects. The inconsistencies of research on competition as 
a rnatiyator may be due to not being able to determine and 
maintain the optimum range of motivation which is necessary 
for enhancing performance (EYSENCK, 1963). 



Anxiety and Its relationship to learning and competition has 
long been an important area of study... In the learning of 
sport skills, researchers (DAUGERT, 1966; KARBE, 1968; 
PECK, 1966) have noted that no . relationship or a negative 
relationship x)ccured between anxiety and sport skill perfor- 
mance. MARTEN'S (1971) excellent review of anxiety and 
motor behavior noted a lack- of consistent trends in research 
on the relationship between anxiety and motor behavior. He 
ascribed this Inconsistency'to inadequate anxiety measure- 
ments, the nature of the tasks studied, and the method- 
ological weaknesses in the design and analysis of experi- 
ments. 

The major purpose of this study was to determine whether or 
riot the results of a competitive emphasi^ method of instruc- 
tion differed from a non-competltlve emphasis on females 
terminal skilj, knowledge, and satisfaction in learning to play 
tennis. A secondary purpose was to investigate what effect 
different grading policies and students, levels of trait anxiety 
had upon the beginning player's skill, knowledge and 
satisfaction. 



METHOD 

Four beginning university women's tennis classes were 
. selected to participate in this study under the following 
paradigm.- 



Methods of Instruction 
Competitive Non-Competitive 



Grading Policies 



Letter Grades 
Pass/No Pass 



N =27 



N = 21 



N = 25 



N = 19 
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The classes were randomly selected as to which treatment 
they would receive and each girl was informed at the lime of 
registration of the restriction in grading policy and was 
allowed to withdraw if she did not wish to participate, the 
participants, however, were not aware that two different 
methods of instruction were to be used by the investigator 
who taught all four classes. All.girls indicated that they had no 
previous tennis experience., Classes met twice a week for 11 
weeks. In the competitive method of instruction, the in- 
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vestigator imposed as many interpersonal cpmparisons and 
• types of competition as could be incorporated into the lesson 
plans. In the non-competitive method, the investigator 
avoided any inter-personal comparisons and competitive 
references and emphasized only personal improvement. 

HEWITT'S (1965) backboard test was given to each girl on the 
fifth day of class after she had had an Introduction to the grip, 
footwbrk and groundstrokes of tennis and the test vvas 
ireadministered on the last class day of the session. HEWITT'S 
(1964) knowledge test Form^A was given on the first class 
meeting while parallel Form B was adnjinistered on the next 
to the last class period of the session. A course satisfaction 
questlonn^iire constructed by. the author was administered on 
the last day of classes and asked the subjects for their rating 
of pre- and post-satisfaction with the course, satisfaction with 
the method of instruction used in the class, and satisfaction 
with their own skill improvement in the course. 



TheJPAT Anxiety Questionnaire (CATTELL, 1963) was ad-: 
ministered in class to each subject during the second week of 
the session according to^ standardized procedures In an 
attempt to ascertain thetrait anxiety of each subject.. 

RESULTS 

The pre- and post-test scoresT; for skill, knowledge, and 
coucse satisfacti*bn were analyzed by a two-way analysis of 
covariance for students who participated under differing 
. methods of instruction and grading policies. A two-way 
analysis of variance Was applied to the post-^test scores of the 
student's satisfaction with the method , of instruction score 
and satisfaction with their own' skill progress score. The .05 
level of confidence was accepted for all comparisons with the . 
Scheff6 post-hoc comparison used - where appropriate. A 
zero-order correlation matrix was'produced using all depen- 
dent variables. 

Table I shows the means, variance and F-ratios" for skill, 
knowledge and course satisfaction under differing ^methods 
of instruction and grading policies. 



Table I - Two-Way Analysis of Covariance for Skill. Knowledge, and Course Satisfaction Under Differing Methods of 
Instruction and Grading Policies. 



Source 


0 


Pre 


Meian 

Post 


SS 


df 


MS 


F 


Sklii 












1.13 


0.38 


A (Grading Policies) 


Letter 


10.30 


11.97 


1.13 






Pass/No Pass 


10.31 


11.75 










B (Methods of Instr.) 


Competitive 


10.97 


12.24 


0.06 




0.06 


• 0.02 




Non-Comp. 


9.64 


11.48 










AB 






23.03 




23.03 


• 7.70 


Error 








260.29 


87 


2.99 




Knowiedge 












.28.03 


0.46 


A (Grading Policies) 


Letter 


49.95 


j'73.93 


28.03 






Pass/No Pass 


49.62 


72.75 










B (Methods of Instr.) 


Competitive 


50.76 


71.52. 


377.97 




377.97 


6.18* 




■Non-Comp. 


48.81 


75.16 










AB 








5.43 




5.43 


0.09 


Error 








5317.89 


87 


61.13 




Course Satisfaction 














0.91 


A (Grading Policies) 


Letter 


7.87 


8.88 


0.24 




. 0.24 




< Pass/No Pass 


8.02 


8.88 










B (Methods of Instr.) 


Competitive 


7.99 


8.63 


6.12 




6.12 


23.33 




Non-Comp. 


7.86 


9.13 










AB 








0.22 




0.22 


0.83 


Error 








19.41 


74 


0.26 




• p < .05 
p < .01 


Fos; i:8f = 3.95 
Fo,; 1.87 = 6.92 








Fo5:1.74 = 
Fo,: 1.74 = 


3.98 
7.01 


f 
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The _ interaction between the method of instruction and 
flrading policies for the dependent variable skill was signifi- 
-Su "^^^ interaction is illustfated in 

m«^hori '^^h''^i^°''' that subjects in the non-competitiv,j 
mSorf ""It letter grades and subjects Jn the competitive 
metfiqd with pass/no pass grades had higher skill perfor- 
mance scores than, the other two groups 



Figur* 1 - Clau means for t»i« akill teat under differing 
metfioda of inatruction and grading poiiciea. 



C = Competitive emphaaia 
NC - Non-competitive emptiaaia 



13 



12 



Letter graded 
QD Pass/No pass graded 



mi 



0 MC 
Method of instruction 

BSoa'rd'TestT"" °' 



The subjects in the non-competitive method of instruction 
had significantly higher knowledge and course satisfaction 
scores than those subjects in the competitive method. 
- Grading policies had no significant influence upon knowledae 
or course satisfaction scores. • 

The subjects satisfaction with the method of Instruction used 
_ in their class and satisfaction with their own skill progress is 
noted in table II. k a 

Subjects, were significantly more satisfied with the pass/no 
pass grading policy and the non-competitive method of 
instruction. There were no significant differences in satisfac- 
tion with their own skill progress regardless of grading policy 
or method of instruction. n y 

There vyere no significant differences among high, average 
or low trait anxiety groups' for skill, knowledge, or satisfac- 
tion measures while participating under either the ^Jifferlng 
methods of instruction or grading policies. In addition no 
significarit correlation was found between the anxiety score 
and skill, knowledgeor satisfaction scores as is noted in table III. 

The pre- and post-skill test showed a high positive cbrrelation 
while the pre- and post-knowledge test was low. There was a 
low negative correlation between skill and knowledge tests 



The recommended sten range tor high, average and (ow trait 
anxiety could not be adhered to because there were too few 
scores falling into each category to. allow adequate statistical 
treatment. Consequently, the range for high anxiety was moved 
I down one sten and the range for low anxiety moved up one sten In 
effect, one-fourth of the subjects were then classified as high 
anxiety, one-fourth low anxiety a.id one-half as average anxiety 



Source 



Satisfaction: Method of Instruction 
A (Grading Policies) 

B (Methods of Jnstr.) 
AB 

. Error 



Letter 

Pass/No Pass 
Competitive 
Non-Comp. 



Satisfaction: Self Progress 
A (Grading Policies) 

B (Methods of instr.) 

AB 

Error 



Letter 

Pass/No Pass 

Competitive 

Non-Comp. 



Mean 


SS 


df 


MS 


F 


7.62 


8,86 


1 


8.86 


8.03 


8.23 








7.69 


4.56 


1 


4.56 


4.13* 


- 8.09 










2.38 


1 


2.38 


.2. 16 




97.10 


88 


1.10 




6.42 


0.07 


1 


0.07 . a 


.0.04--^ 


6.35 










6.19 


5.06 


1 


5.06 


2.70 


6.61 










2.98 




2.98 


1,60 




164.65 


88 


1.87 





• p<.06 
p < .01 
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Table III - Zero Order Correlations. 



Variable 

1 
2 
3 
4 
5 
6 
7 
8 



2 


3 


4 


5 


6 


7 


8 


9 


.723 


-.078 


-.339 


-.059 


.0(38 


.612 


.618 






- .029 ■ 


-.079 


-.128 


.097 


.362 


.354 


.037 






.331 


.265 


.iH6 


.385 


.390 


-.055 








.069 


092 


-.397 


-.601 


.018 












032 


.024 


-.069 












.091 


.087 


.089 














.984 


.126 



1. ' Skill: Pre-Test. 

2. Skill: Post-Test. 

3. Knowledge: P^e-Test. 

4. Knowledge : Post-Test. 

5. Satisfaction : Method of Instruction. 

6. Satisfaction: Self Fi ogress. 

7. Course Satisfaction : Pre-Test. 

8. Course Satisfaction : Post-Test. 

9. Anxiety Levels. 



DISCUSSION 

The major finding of' this study was an interaction between 
gwding policies and method* of instruction which supports 
the inverted-U hypothesis of motivation for learning tennis 
skills. Students who were under some stress but not too 
much (i.e., competition & no grades or no competition & 
grades) responded with better skill performance. Under the 
non-com petltlve emphasis the students performed better on 
the knowledge tests and were mott satisfied with the course 
and the method of instruction than those under the com- 
petitive method. This suggests that for beginning students, 
non-competitive approach toward the teaching of sport skills 
should b«? emphazlsed ; at least for females. This is pfobably 
contrary to how most physical education classes are taught. 



The failure to find any relationsivp between the anxiety 
measure and tennis performance is understandable in this 
r^tudy. First, having to dilute the groups towards the mean 
lessened the probability of finding significant differences. 
Second, the use of only trait anxiety, as opposed to the newer 
models and tests for state-trait anxiety (ENDLER, 1962; 
ENDLER, 1975), does not allow for a thorough inspection of 
anxiety under differing situations. However, it is interesting to 
note that while no significant differences existed, students 
high in anxiety were consistently less satisfied with the course 
the method of instruction, and especially their own self 
progress when they participated in4he competitive classes; 
yet they had higher skill scores than the average or low 
anxiety groups. No such consistency was found for the non- 
competitive-classes regardless of anxiety level. 

The paradox oi seeming differences among anxiety levels 
needs further indepth study with new instruments under 
controlled competitive situations to determine the optimum 
r* range of motivation for skill performance. 
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COMBATING STRESS: 
WHAT ABOUT RELAXATION 
TRAINING AND BIOFEEDBACK? 



Leonard D.Zaichkowsky 

Boston University 



Stress Is a well known aspect of man, primarily because.lt has 
an unavoidable negative effect on his psychologicarl well- 
being (e.g. anxiety), physic logical responses (e.g: high blood 
pressure), and ultimately his mental and physical perfor- 
mance. 

Athletic performers are no different from the rest of the 
members of society in having to deal with innumerable 
stressors in today's rapidly changing world. Although many 
performers are aware of vhe fact that stress is psychologically 
and physiologically harmful, few are aware of techniques to 
prevent or alleviate stress. 

The purpose of this paper will be to explore the concept of 
stress as it relates to human perfornnance, then to look at 
ways in which stress can be counteracted. More specifically, 
psychophysiological relaxation techniques will be discussed 
as well as the relatively new technique of biofeedback. 

STRESS AND THE ASSOCIATED 
* CONCEPT OF ANXIETY 

The terms' anxiety and stress are common place in the 
English language and have served as a topic of research for 
both psychologists and physiologists. However, stress and 
anxiety arial historically difficult to define and as a result are 
often times used interchangeably. A clarification of these 
ternis is necessary. After reviewing the literature concerning 
these^iwo concepts. CRATTY (1973) believes that stress is a 
short-range phenomena, governed by the situation. Stress 
appears as an intervening variable between the situation and 
perforrpance and is evidenced by reactions of the body to 
meet a threat. Anxiety, on the other hand, is a more general 
continuing state of the organism, a personality trait. 
SPIEL6ERQER (1970) however believes that anxiety has a 
situational or state dimension to it. 

A certain amount of anxiety is necessary for au individual to 
perform optimally, since anxiety, in a broad sense, refers to a 
general state of alertness. However when a great amount of 
anxiety is produced human performance generally 
decreases. This performance decrement is also dependent 
upon the nature of the task and the skill level of the 
performer. This finding has been documented in a number of 
studies which have utilized both motor and verbal tasks 
(MATARAZ20 & ?w^ATARA2Z0. 1956; TAYLOR & SPENCE, 
1952; FARBER & SPENCE. 1953). It has also been 
demonstrated that whenever stressful events are Introduced 
to performers classified as high anxious they perform more 
poorly than low anxious individuals (LUCAS, 1952). 

STRESS AND THE FIGHT-OR-FLIGHT 
RESPONSE 



W. B. Cannon first coined the ternn "fight-or-flighf* in 
describing an animal's physiological response to a stressful 



situation. The reflexive responses are characterized by in- 
creases in metabolism (oxygen consumption), blood 
pressure, heart rate, rate of breathing, and amount of blood 
pumped to the skeletal muscles. Later the Swiss Nobel 
Laureate, Dr. W R. Hess, demonstrated that the controlling 
center for the fight-or-flight response in the cat is located 
within the hypothalamus (HESS, 1957). When electrically 
stimulated, the hypothalamus and other portions of the 
nervous system secrete epinephrine and nor-epinephrihe 
which leads to physiological changes noted in the fight-or- 
flight response. Man exhibits similar flght-or-f!ight responses 
to stressful situations. 

Although the fight-or-flight response is necessary for man's 
survival, the stresses of today's society »i»ave led to its 
excessive ellcitation. This has led to a condlUon of persistent 
hypertension (high "blood pressure) in many individuals. 
Hypertension is more significant than serving ais an index for 
measuring stress. It is one of the most important factors 
predisposing man to heart attack and stroke (BENSON. 
1974). 

WHAT HAPPENS TO HUMAN PERFORMANCE 
WHEN STRESS IS INTRODUCED? 

Sport performers are individuals under a certain amount of 
stress, so it sdems reasonable that highly anxious, com- 
petitors may have trouble adjusting to the competitive situa- 
tion. Stressful or anxiety producing situations may include: 

1. fear of failure, 

2. fear of success, ' 

3. fear of crowds. 



2 



4. fear of physical harm to their bodies. 

5. situations requiring mental vigilance, 

6. situations of uncertainty.. 

The research literature shows that for both verbal and motor 
tasks it is generally found that when stress (such as failure) is 
introduced in the laboratory, performance of a simple task is 
facilitated whereas performance of a complex task is in- 
hibited (BEAM, 1955; HOWELL, 1953). Since, for all practical 
purposes, most skilled motor performance is complex in' 
nature, it is reasonable to assume that stress inhibits skilled 
performance. 

Given then that a variety of stressors act on a perfor-ner by 
generally . increasing anxiety, increasing muscular ansion 
and decreasing performance through sympathetic action; it 
behooves the scientific community to try and reduce anxiety 
producing tension. Exercise proponents have suggested over 
* the years th^M physical activity helps reduce anxiety which is 
brought on by the stresr-<: of life. Yet there are numerous 
instances of highly traincu individuals succumbing to cor- 
onaries. Obviously exercise is not the sole remedy. It Is my 
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belief that relaxation training in conjunction with exercise 
provides us with the best stress combatant. 

TECHNIQUES OF RELAXATION TRAINING 

JACOBSQN (1938) is perhaps the pioneer worker in the field 
of contemporary rejaxation training. However, he was by no 
means the first, since the Hmdus have practiced relaxation 
■ techniques for centuries. Jacobson has consistently concep- 
tualized anxiety and relaxation as incompatible physiological 
states characterized by degrees of muscle tension. To try and 
induce muscle relaxation Jacobson developed a technique 
called Progressive Relaxation (PR). The technique involves 
teaching subjects^o relax by sensitizing them to propriocep- 
tive feedback from major muscle groups. 

At this time there is no rese.arch evidence which sur'^ests that 
PR has any efietx on physiological processes v^^her than 
reduced mi.'srJe csnaion (JACOBSON, 1938), and lowered 
arousal (P/ ' 969) (See Table I). Similarly few studies have 
de.Tionsltr? ' 3 efficacy of Jacdbsoman techniques for 
enhancing '^nt performance. BENSON (1958) showed that 
the Jacobson method had some merit under certain con- 
ditionr, of learning to swim. PABEN and ROSENTSWEIGH 
(1971) showed that su^5€Ct5 who "learned to relax" were 
lacilitatea in learning a novel paddlet-all skill. 

Drawing from the work of JACOBSON, WOLFE (1958) 
developed ^.he tachriique of Systematic Desensitization (SD). 
Although the practice utilizes progressive relaxation, the 
technique is fiifferent in that the individual is presented with a 
hierarchy of anxiety-evoking stimuli (least anxiety-producing 
to most arixlev-prr^duclng). Jacobson's method, in contrast, 

, p&ys little alt^-inticn to the anxiety producing stimuli. In 
densensitlzatiop the individual attempts to maintain a rela.x- 

. ed state while imagining the anxiety scene. After mastering a 
given.anxieCy situation he or she attempts a mere difficult one 
until the anv.ety provoking stimulus is desensitized. 

SHU>. TZ arid LU ^'h?. {1(^59) later developec^ ..iol^sr relaxa- 
tion technique called Autogmic Training The subject 
ino*uCi3S relaxi. \on by repeating suggestions varmth anc 
"leavir'etss to himself over and over I'nt'* he is able to 
yoluntarMy shift to a state of low-arousal. In all. six exercires 

..dealing with t'nv'j limbs, abdomen, forehead, cardiac reouia- 
Uon, and breathing are practiced in a horizontal position with 
ciosecJ qyas (L' TKE, 19S9». A:S with PR and SD, AT has little 

^rosearch supp-jrt for performance in^provement other than 
that reported by Luthe. 

Hypnosis has also been used a'^'^a technique to induce 
relaxT^ior. The procedure has t;ie subject receive suggestion 
of r.ila.vatlon In a semlsupine position. BARBER (1971) has 
probably conducted the rr<ost.j5x tensive research dealing with 
the p.^'yisiology of hypnosis. Barber maintains that 
physioiCs^icai states vary the same way during hypnosis as . 
they dc during waking behavior. Sugpested states of arousal 
and relaxation are accompanied' by elthfbT increased or 
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decreased metabolic rate, heart rate, blood pressure, skin 
conductance, and respiratory rate; corresponding to the 
change seen when these states are induced by nonhypnotic 
means. 

Studies have demonstrated that man is capable or producing 
more strength on a hand dynamometer (WELLS, 1947) and 
greater work capacity under hypnosis (JOHNSON, MASSEY, 
& KRAViER, 1960) however there seems to be a scarcity of 
studies dealing with hypnosis and complex motor perfor- 
mance.' 

CLYNES (1970) has developed another psychophysiological 
relaxation technique called Sentic Cycles, The sentic cycle 
which is composed of eight sentic states is a self-induced 
emotional experience. The sequence of states employed 
include: no emotion, anger, hate, grief, love, sex, joy, 
reverence. The only reported research is that by Clynes 
himself. 

Yoga has been employed as a relaxation technique by the 
Hindus for thousands of years. The technique utilizes medita- 
tion practices and physical manipulations in a quiet environ- 
ment. BAGCHI and WENGER (1957) reported that Yoga could 
produce a 70% increase in skin resistance, decreased heart 
rate, and EEG alpha wave activity. This led them to suggest 
that Yoga provided deep relaxation without drowsiness or 
sleep. 

Zen is similar to Yoga, from which it developed, and is 
associated with the Buddhist religion. The subject meditates 
in a quiet atmosphere with eyes closed and in a cross-legged 
posture. The subject, while breathing irr<jgularly, concen- 
trates on the Koan (an alogical problem; or on prayer and 
chanting. No published research exists which demonstrates 
the efficacy of Zen or Yoga for improving motor performance:? 

Transcendental Meditation (TM) is a popular Hindu relaxation 
technique which has also been practiced for many years. To 
meditate the individual sits in a comfortable position, arms 
supported, feet slightly raised, and eyes closed. He or she 
then repeats a montra or meaningless one syllable word: This 
is done for about twenty minutes in the morning and evening. 
The physiological changes associated with TM show 
decreased sympathetic nervous sys^'r'n activity and are thus 
opposite to the fight-or-flight response * that is, decreased 
oxygen consumption, decreased respiratory and heart rate, 
diminished blood lactate levels, and increased peripheral 
blood flow (WALLACE & BENSON. 1972). To date there have 
been no controlled studies on the effects of TM on motor 
performance. 

BENSON (1974) reports . successfully using the elenients-^ 
common to TM relaxation in his laboratory. He merely^places 
the individual in a quiet environment, gives him or her a 
mental device (single syllable sound such as "one"), asks the 
individual to have a passive attitude, and assume a comfor- 
table position. Benson claims that this simple relaxation 
technique produces similar physiological changes to those 
brought about by meditation. 

BIOF£fc:DBACK AS A TECHNIQUE FOR 
INDUCING RELAXATION 

Although the previously mentioned techniques do bring 
about relaxation, the individual practicing the technique 
never knows for sure whether felaxiation is really occurring. 
Without the benefit of feedback, learning to relax may take a 
long time. The recent accelerated growth in electronic ins- 
trumentation has made it possible for an individual to obtain 
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information about h^^jw^er'physi^ , j : states which 
formerly were^dmicaffto measure. Ihi6 i ^ mique* known as 
bfofBedtxack, simply detects a physiological event and con- 
verts the electronic signal into either auditory or visual 
feedback. The individual practicing muscle relaxation thus 
receives immediate and continuous feedback about the state 
of muscle^ relaxation and can more readily learn to relax. 



-The basic technique usesUIn EMG biofeedb^k relaxation 
training Involves the placement of electrodes on the subject*s 
frontalis muscle (BUDZYNSKI & STOYVA, 1969). Although 
other muscle groups such as the forearm have been ex- 
perimented with, Budzynski and Stoyva have demonstrated 
that the frontalis, which Js frequently involved in anxiety, is 
superior for the purposes of relaxation training. 



Table f - Physiological Parameters Affected by Different Methods of Relaxation Training ' 
(General references citing support). ^ 



Technique 



Progressive 
Relaxation 
Jacobson (1938) 

Systematic 

Desensitlzation 

Wolpe(1958) 

Autogenic 

Training 

Luthe(l968) 

Hypnosis 
Barber (1971) 

Sentic 
Cycles 

Clynes(l970) 

Yoga & Zen 
Hoemg(V968) 

Transcendental 
Meditation 
. Wallace & Bei^son 
(1972) 

Biofeedback 
Blan chard & Young 
(1974) 



Physiological Response 



Muscle Oxygen Reap. Heart Alpha Blood Skin 

Tension Cnsmpt. Rate Rate Waves Pressure Resistance 



♦ 



Adapted from Benson et al. (1975). 
-= not measured- 



♦ 
♦ 

♦ 
♦ 
♦ 



♦ 



f 

4 

f 
♦ 
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The technique of biofeedback also has enabled individuals to 
control heart rate, blood pressure, skin temperature, muscle 
tension brain waves, retrain muscles, and reduce headaches. 
It is significant however that many studies which have 
demonstrated biofeedback effects lack adequate control and 
experimental design. Numerous anecdotal case reports, 
systematic case studies, and single group studies appear in 
the literature. 

At the present time no published studies are available which 
have employed biofeedback as a relaxation aid for competing 
athletes. It seems -to this writer that biofeedback techniques 
can be utilized effectively in teaching relaxation to anxiety- 
prone athletes. Although this area has tremendous research 
potential it is important that we conduct sound experimental 
research and not continue to employ anecdotal reports and 
uncontroired designs. It is n.lso true that the other methods of 
relaxation training; i.e. PR. TM, etc. deserve more scientific 
verification and perhaps application to the improvement of 
human motor performance. 
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Achievement behavior from an attributlonal analysis stand- 
point assumes ,that achievement behavior is cognitiveiy 
mediated by attributions of causality for success and failure 
to one or more of four factors : Ability ; effort ; luck ; and task 
difficulty (WEINER etal,, 1971 ; WEINER. t974). Each factor is 
jointly classified as either internal (ability, effort) or external 
(luck, task difficulty) and stable (ability, task difficulty) or 
unstable (effort, luck). 

Empirfcal investigations of causal attributions following 
success and failure at a task have generally found that 
success is attributed internally and failure externally (FITCH, 
1970; STREUFERT & STREUFERTj 1969; WORTMAN et aL 
1973; SIMON & FEATHER, 1973; ISO-AHOLA. in press). 
These findings have been interpreted as supporting self- 
enhancing, approval-seeking, ego-defensive, or self-serving 
strategies in causal ascriptions. The self-serving hypothesis 
assumes gn individual as being strongly rnotiVt3ted to view 
himself positively and thus attribute success and Jailure to 
those factors which promote the greater positive view of self. 
Success is attributed to internal factors, failure to en- 
vironmental or situational factors. Despite being so generally 
accepted, the theoretical and empirical underpinnings of 
such self-serving blasq? has been called into question (BEM, 
1972; KELLEY. 1971). To be truly self-serving in their 
attributions, individuals r^ho succeed must Indulge in self- 
enhancing attributions under success and in self-protective 
attributions under failure (MILLER & ROSS. 1 975). MILLER and 
ROSS, in a recent review of the literature, conclude that the 
extant literature provides some support for self-enhancement 
attributions following success, but little support for self- 
protective attributions following failure. One criticism MILLER 
and ROSS have of previous experimentation investigating 
causal ascriptions is that the tasks used have not been ego- 
Involvlng. Low ego-involving tasks such as anagram construc- 
tion may not evoke self-serving attributions merely because 
the tasks are low ego-involving. Recent evidence supports 
this contention in that students engaged in university ex- 
aminations (FEATHER & SIMON. 197?) and individuals in- 
volved in therapy service (ARKIN, in press) gave self-serving 
attributions following success and failure. Thus, any task that 
seeks to investigate self-serving attributions should utilize 
ego-involving tasks. 

An alternative position to the self-serving attiribution analysis 
assumes that individuals use available information in an 
essentially logical fashion to infer the causes of outcomes 
(MILLER & ROSS. 1975; NICHOLS. 'l 973). This logical 
analytic position compares success and failure feedback in 
terms of the information they provide the individual concer- 
ning the influence of a given causal factor. The logical 
analysis approach is assumed to operate in situations where, 
the individual is inferring the causes of his own behavior, not 
outcomes of other^s behavior, and that the task is important 
to the subject so that the subject will apply effort to the task. 
Knowledge of the difficulty of the task is known to the subject 
and the difficulty level is assumed to be perceived as being at 



least moderately difficult. This is the case In many reaflife 
achievement situations. In such cases, task difficulty remains 
similar for both succeeding and failing individuals and is 
unlikely to be evoked to explain success or failure. Thus, in 
developing a logical analysis of causal atVlbutions, the major 
task is to predict ability, effort and task ascriptions 
(NICHOLS, 1975). 

In most experiments dealing with causal attributions the 
subject is c^-r^./ronted with a novel task in which criteria for 
success and jailure are unknown to the subject and outcomes 
are only known when the experimenter gives (usually 
erroneous) feedback: Thus, if the task is novel, then internal 
attributions following success and external attributions 
following failure are to be expected. However, if the individual 
has experience, practice, and thus an expectancy associated 
with the task, then attributions following outcomes may differ. 
Most activities engaged in by individuals in. life are activities in 
which they have previous experience. Thus, it appears that 
prior experience at the task is an important consideration 
when investigating causal attributions. Evidence exists 
(FEATHER & SIMON. 1973) that unexpected outcomes 
(success or failure) are attributed to the external factor of luck 
while expected outcomes are attributed to the internal factor 
of ability. 

When the task is one in which the individual has prior 
experience, then the self-serving position differs from the 
logical position in terms of causal ascriptions to ability 
(NICHOLS. 1975). The logical position assumes that feedback 
is more attributable to ability if the feedback is consistent with 
previous success-failure experiences. Success following 
success experiences should be attributed to ability more than 
success following failure experiences. Also, failure following 
failure experiences should be attributed to poor ability more 
than failure following success experiences. The self-serving 
position maintains that subjects will attribute ability in accord 
with outcome regardless of previous experience. 

According to NICHOLS (1975), both the logical and self- 
serving positions predict higher attributions to effort for 
success than failure. Direction of outcome rather than the 
consistency of the outcome to previous experience should 
determine effort attributions. 

Lui;k is an unstable dimension and as such may be more 
readily involved to explain outcomes inconsistent with 
previous experience rather than outcomes consistent with 
previous experience (FEATHER & SIMON. 1973). Thus, the 
logical analysis position maintains that failure after success 
experiences and success after failure experiences should be 
attributed to luck more than success following success 
experiences and failure following failure experiences. The 
self-serving position predicts that outcome alone determines 
causal ascriptions. Failure is attributed to luck more than is 
success regardless of previous success-failure experiences. 
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Most of the attrlbutional literature has concerned itself with 
individual ascriptions of outcome following success-failure 
experiences. However, in real life a great deal of human 
activity is conducted in groups or teams. What are the causal 
attributions of individuals when engaged in team activities? 
Do individuals differ In attributions to team and to self when 
confronted with either success or failure ? Evidence suggests 
not. ISO-AHOLA (in press) found that children engaged In 
Little League use the standard of team performance as the 
criteria of their own performance. ThuSi as the present study 
also used Little League children, no differences between self 
and team attributions was expected. 

METHOD 

Subjects 

Two hundred and two Little League baseball players (all 
boys!) participating in the Champaign-Urbana Little League 
leagues were, the subjects in the study. Subjects came from 
18 teams and data were gathered at nine different ball games. 
The teams participated in five leagues and all teams par- 
ticipating, in those leagues were used with the exception of 
one team whose coach refused to participate. This meant the 
loss of two teams. The other 4 leagues in the 9-league 
association were used by a colleague for a separate study. 
The 5 leagues used in the present study were chosen at 
random from the 9 leagues. As all members of each team 
participated for a few innings of the game at least, all 
members of the teams who were suited up were used. 

The attribution questionnaire consisted of 7 questions perti- 
nent to team and self, causal attributions. The questions were 
all asked on a five-point Likert scale (1-5). The questions took 
the general form, for example: 

Did you win today because your team tried : 

1 2 3 4 5 

Very Hard Pretty A little Did not 

Hard Hard Try at All 

Procedure - 

Prior to testing, each Little League president was contacted 
and permission was sought to contact each coach and 
manager for each team within that particular league. Prior to 
the game, each coach and manager was asked if they would 
participate. When permission was obtained (one coach 
refused), the experimenter requested the coach to inform his 
team that following the game, the team must return to its 
dugout and complete a short questionnaire. 



Upon conclusion of the_game and the traditional handshake, 
the players returned to the dugout and the experimenter gave 
the questionnaire to the players with the appropriate instruc- 
tions for completing the questionnaire. Every attempt was 
made to gently prevent any adult from assisting or instructing 
a player (one father insisted upon helping his son fill in the 
questionnaire; that player was not included in the analysis). 
The player then filled in the questionnaire and returned same 
to the experimenter. 

Independent Variables 

Outcome was obviously determined by whether the team won 
or lost. A further analysis utilizing degree of defeat or victory 
was used as suggested by Iso-Ahola (in press). If teams lost 
by 5 or more runs, they were categorized as clearly defeated 
teams; if teams lost by less than five runs, they were 
categorized as closely defeated teams; if teams won by five 
or more runs, they were categorized as clearly victorious 
•teams; if teams won by four or less runs, they were 
categorized as closely victorious teams. 

Success-failure experiences of the teams were determined by 
the win-loss records of the teams prior to the game in which 
the data was collected. The win-loss record of the teams for 
the previous four games was taken as the criterion. The 
experimenter wished to consider only those games when the 
teams had practiced and thus were playing at close to their 
potential. Thus, the last four games were utilized as opposed 
to considering the games of the season to date. To be 
considere.d a .team that had a history of past success 
experiences, teams had to have won the last four games. 
Obversly, to be considered a tean vith a history of past 
failure experiences, a team mus! have lost the last four 
games. This produced a population of eight teams. Ten 
teams had to be omitted from the analyses utilizing past 
success-failure experiences because they did not meet the 
criteria. 

RESULTS 

Team versus Individual Attributions 

The causal attribution data for team and individual ascrip- 
tions were subjected to 2 x 2 x 2 ANOVAs (Outcome x 
Previous Experience x Team versus Individual) for effort, 
luck, and ability choices with repeated measures on the last 
factor. Congruent to hypothesis, no reliable main effects for 
team versus individual causal attribution choices emerged (F 
< 1). No interactions involving the. team versus individual 
factor emerged except in the effort ascriptions. A statistically 
significant interaction (F [1,343] = 4.63, p < .05) was found 
for team versus individual choices by outcome. This interac- 
tion is demonstrated in Figure 1. NEWMAN-KEULS post hoc 
paired comparisons were conducted on the data and 
revealed that the attributions to team effort when losing were 
reliably less (p < .05) than the attributions to individual effort 
and team effort when winning. In other words, players 
considered that when the team lost the team tried less hard 
than both team and individual efforts when winning. Thus, 
effort was considered to be an important part, of winning 
games. Signiflcantly,_ individuals considered that they tried 
just as hard independent of outcome. Since effort ascriptions 
were different depending on whether the players were 
attributing effort to the team or to themselves, both team and 
individual attribu.tions will be presented in the rest of the 
paper. 
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Figure 1 - Team and individual attributions. 




Win 



Loss 



Outcome 



Outcome 

Figure 2 graphically demonstrates the mean attributions for 
team effort, task, difficulty, team ability and team luck. When 
the data^ pertinent to each causal attribute was individually 
subjected to ANOVA. task difficulty war not reliably different 
IniM®!] ^ P ^ "^^'^ supports the contentions of 
NICHOLS (1975) In that individuals who are engaged in an 
ego-involving task that is perceived as being relatively 
difficult will not invoke task difficulty as a causal attribute of 
winninq or losing. i 
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Figure 2 - Team attributions over outcome. 




Effort causal ascrif. • .e reliably different for outcome (F 
[1,183] = 29.63. p < .oul). Winning teams determined that 
they exerted more effort than losing teams. Similarly, winning 
teams determined that luck was less a factor in winning than 
losing teams (F [1.186] = 14.61. p < .001). Thus, losing teams 
considered luck to be a factor in losing. Successful teams 
were also reliably different from unsuccessful teams in terms of 
ability ascriptions (F [1.183] = 130.88. p < .001). Successful 
teams considered themselves to have more ability than did 
losing teams. 
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Interestingly. Individual play,ers on teams did not attribute 
aifferential effort ascriptions to themselves as a function of 
outcome (F [1,188] = 1.72, p <: .05). Regardless of whether 
they won or lost, the players considered themselves to have 
tried Just as hard. However, winning or losing did have a 
profound effect upon ability ascriptions (F [1,185] 48.39. p 
< .001). JndlvlduaJs on teams which lost considered 
themselves to have only average ability (X = 2.6. on a 1-5 low 
ability to high ability scale), while Individuals on teams which 
won considered themselves to have high ability (X = 3.7) 
Again. In terms of luck. Individuals oh winning teams con- 
sidered luck to be less a causal factor than individuals on 
losing teams (F [1.186] = 16.11, p < .001). 

Outcome X History of Succm-Faiiure 

The following analyses were only conducted upon those 
teams vyhlch met fairly rigorous criteria. Teams had' either to 
have won or lost all of their previous four games In orderto be 
Included In the analyses. Teams, were thus categorized as 
being either successful or unsuccessful teams. These criteria 
produced the following teams which supplied the.data that 
were used In 2 x 2 (Outcome x Success-Failure History) 
ANOVAs: Two previously successful teams that also won 
their game (22 subjects); two previously unsuccessful teams 
which won their game (27 subjects); three previously un- 



successful teams which lost their game {31 subjects); and 
one previously successful team that lost Its game (12 sub- 
jects). 

Team Attributions 

Task dlfflcuity 

Figure 3 diagrams the causal team attributions of task 
difficulty, effort, luck and ability for teams with a history of 
winning and.'for teams with a history of losing. As Is apparent 
from Figure 3. the only main effect that was significant was for 
the factors of past experience (F [1,82] = 10.57. p < .001). 
Those teams which had a history of failure Invoked the 
attribution of difficulty to a greater extent than those teams 
which had a history of succeeding. The Interaction of out- 
come and past history was marginally significant (F [1 82] « 
3.89. p < .052). NEWMAN-KEULS post hoc analyses were 
conducted on the data but no reliable effects emerged. The 
unequalon NEWMAN-KEULS procedure utillzlngtheharmonic 
mean to estimate cell frequencies , Is a conservative 
procedure (WINER, 1971. p. 217). but no other post hoc 
analyses were completed, .t is Interesting to note that 
subjects with a history of success were apparently reluctant 
to Invoke task difficulty as a reason for their failing at this 
particular game. 



Figure 3 - Team attributions. 
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Effort 

The ANOVA analyzing the effort attributions revealed that 
neither the main effect for outcome (F [1,85] = 1.69. p < .05) 
nor past history (F [1,85] » i1.09, p < .05) was reliably 
different. However, the Interaction of outcome and past 
history was reliably different (F [1,85] = 5.41, p < .05) and 
post hoc NEWMAN-KEULS analyses were conducted. The 
paired comparisons revealed that winning successful teams 
and losing unsuccessful teams differed from winning un- 
successful teams (p < .05) in that winning unsuccessful 
teams maintained that they had exerted reliably more effort 
than either winning successful teams, or losing unsuccessful 
teams. 

Luck p 

When asked how much luck had been a factor in winning and 
losing, outcome was the only significant main effect (F [1,88] 
= 1 1.57. p < .001 ). The history of past success and failure did 
not Interact with luck attributions. Thus, losing teams 



ascribed luck as being a causal attribute for losing to a 
reliably greater extent than winning teams. 

Ability 

Both main effects of outconne (F [1,85] = 26.53, p < .001) and 
past history (F [1,85] = 8.32, p < .01) were statistically 
significant. However, a statistically significant Interaction also 
materialized which warranted the analysis of the simple main 
effects. NEWMAN-KEUL^S post hoc paired comparisons 
revealed that unsuccessful teanns which lost were reliably 
different In . ability attributions than .all other wjnning 
successful teams, losing successful teams, and winning 
unsucc<9ssful teams. Unsuccessful teams which lost ascribed 
rr'^ably poorer ability to themselves to explain their loss than 
Ok) any of the other teams. 

tnrfivldual Attributions 

Figure 4 illustrates the individual causal attributions of * 
winning and losing of players who were on opQratively 
defined successful or unsuccessful teams. The questions 
asked thej players whether their own ability, effort, or luck 
contributed to the team success or failure. 



Figure 4 - Individual attributions. 
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Effort 

No significant main effects for outcome (F [1,88'J = 2 18 p < 

.05), or previous experience (F [1,88] = 1.109, p <' .05) 

materialized when the individual attribution data for effort' was 
' subjected to ANOVA. A significant Interaction did materialize 

(F II ,88] ^ 5.1 6, p < .05) and NEWMAfM-KEULS post hoc paired 
: .comparldOn$ revealed that players on successful teams 

which lost ascribed greater effort to themselves than players 

on successful teams which won. In other words, despite 

having lost, the team players on previously successful teams 

which lost ascribed reliably greater personal effort to 

themselves than did players on previously successful teams 

which won. 

Ability 

The ANOVA on ability causal attributions revealed that only 
the main effect for outcome was statistically significant (F 
[21,851 = 23.14, p < .001). No significant outcome by history 
Interaction occured. In terms of ability, those players on teams 

• Which won ascribed greater ability to themselves than did 
* players on teams which lost. 

: Luck 

* Similarly, only the main effect of outcome was statistically 
. significant for luck attributions (F [1.86] = 9.97, p < .01). 

Agafn, players on teams which lost Invoked luck as a causal 
attribution to a reliably greater extent than* players on teams 
which won. ^ 

DISCUSSION 

- it was ag^umed in this study, with some Justification, that 
Individuals engaging In Little League competition were ego- 
. involved in the task. When engaged in such an ego-involving 
■ task in which individuals do have experience. and thus have 
formulated expectancies relative to the difficulty of the task, it 

TOs predicted that task difficulty would not be invoked as a 
*«causal attribute of winning or losing.. This was supported in 

the present study,, task difficulty was not Invoked by players to 

attribute thefr outcome. Further support that players adopt 

logical. Information-processing strategies is given by the 
; statistically significant main effect for past won-loss ex- 
periences. As would be expected, teams which consistently 

won considered the task relatively easier than teams which 

.consistently lost. An interesting Interaction almost occurred 

(p = .052) 9nd it Is interesting to speculate on this marginally 

significant finding. As Figure 3 Illustrates, previously 
: successful, teams which lost did not Invoke task difficulty as a 

causal attribute of losing, while previously unsuccessful 

teams .which lost did invoke task difficulty. fi/1embers on 

prevlpjUjBly successful teams evidently fell that the difficulty of 
Jithe taAk had not changed and that other factors probably 
^explained their current outcome. This also supports the 
V logical position. 289 
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The logical position assumes that causal attributions to ability 
should be greater for previously successful teams which won 
than for previously unsuccessfuf teams which won. Likewise, 
to be consistent, failure after failure experiences should be 
attributed more to poor ability than failure after success 
experiences. The self-serving position assumes that in- 
dividuals attribute ability In accord with outcome regardless 
of previous experience. The failure-ability causal ascription 
data of the present study supports ^he logical standpoint. 
Individuals on losing unsuccessful teams considered the 
team to be poorer In ability than losing successful teams. 
Teamis which lost and had a history of losing recognized and 
were prepared to admit that they were poor In ability. Teams 
which lost but had previously been successful considered 
themselves to have Just as much ability as successful teams 
which won. These players probably assumed that losing was 
a temporary state-of affaire for them and did not consider 
themselves diminished In ability. 

The luck causal ascription data, on the other hand, support 
the self-serving position. To support the self-serving position, 
luck ascriptions should be outcome-related only. The logical 
position states that outcome and past history should Interact 
in that luck Is Invoked to attribute inconsistent success or- 
failure (FEATHER & SIMON, 1973). The analyses revealed 
that luck was Invoked as a funct'ten of outcome only — losing 
was attributed to luck more than winning. However. Inspec- 
tion of the data (Figure 3) reveals that the order of the group 
means is In accord with the predictions emanating from the 
logical viewpoint. It must be emphasized that the Interaction 
in this analysis was not statistically significant (p > .05), but it 
is interesting to note the order the group means. 

NICHOLS (1975) stated that both self-serving and logical 
positions predict that outcomf^ alone will determine effort 
causal attributions. However, in the present study an interac- 
tion occurred, teams which were previously unsuccessful 
ascribed greater effort to themselves to causally attribute 
winning than previously successful teams which won. This is 
evidence" for self-serving attributions. Also, unsuccessful 
teams which won exerted more effort than unsuccessful 
• teams which lost — losing teams with a history of losing 
claimed that they exerted the feast effort. This is more 
support for the self-serving positjon. 

The individual attributions also revealed some Interesting 
findings. Despite having lost, players on previously 
successful teams which lost ascribed greater effort to 
themselves than players on successful teams which won. 
When this is coupled to the ability data which revealed that 
losing teams ascribed less ability to,themselves than winning 
teams, then the attributions support the logical analyses 
viewpoint. Players on previously successful teams which lost 
considered themselves, low in ability but did try hard. This is 
evidence for a self-derogatory bias,* players reasoned that 
they did try hard, but Just did not play well that day. 

An important finding of the present s^tudy is that previous 
experience with the task does interact in a meaningful way 
with^outcome when Little League players were constrained to 
causally attribute their winning and losing. The contentions of 
NICHOLS (1975) relative to logical information processing of 
Individuals In achievement tasks received some support, but 
players also frequently invoked self-serving strategies. In 
terms of achievement behavior, consistent failure does affect 
causal ascriptions of effort and ability in that Individuals 
playing on losing teams regarded themselves as being low in 
ability and effort. Further, when players on losing teams won. 
they ascribed winning to effort, an internal but unstable 
attribute. Thus, winning in the future may not be consistent. 
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Unsuccessful teams which won also considered themselves 
"more lucky-to win than successful teams which won. Again, 
an unstable attribute is invoked. In short, teams which 
consistently lost were more likely to attribute success to 
unstable factors than successful teams, thus losing teams did 
not expect that success would be insured in the future. 
Previously successful teams, on the other hand, attributed 
failure to unstable factors, thus expecting to win in the future. 
Significantly, winning teams which lost did not differ In their 
ability ascriptions from previously winning teams which won. 

It is interesting to speculate that these ascriptions for success 
and failure may produce behaviors characteristic of high and 
low achievement-oriented behavior. Sports are the most 
important source of social comparison for boys of this age 
(VEROFF. 196a) and it may be that consistent success-failure 
experiences may . socialize the child to achievement 
behaviors. Failure experiences lead to low achievement 
behavior in that players feel they have little ability and on 
subsequent failure want to give up or "drop out" of the activity 
— behaviors characteristic of low achievement behavior. 
Consistent failure leads players to* invoke external and 
unstable attributes to explain future success. Success ex- 
periences, on the other hand, lead to high achievement 
behavior In that players feel that they have ability and do try 
hard. When teams which have previous success experiences 
actually lose, they attribute this toexternal.unstabiefactorsand 
thus imply that success Is more likely to occur in the future. 
Thus, individuals with success experiences persist longer 
and try harder to subsequently succeed — behaviors 
characteristic of high achievement behavior. 

Whether success-failure experiences within sport actually 
generalize to other achievement tasks is highly speculative, 
but it is noteworthy that physical activities are a very impor- 
tant area in which children are socialized to many behaviors 
considered appropriate by the culture in which the individual 
finds himself. 
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A TEST OF THE ATTRIBUTION 
THEORY OF SUCCESS AND 
FAILURE WITH LITTLE 
LEAGUE BASEBALL PLAYERS' 

Seppo Iso-Ahola * 

institute for Child Behavior and Development 
University of Illinois at Urbana-Champaign 

One Of the most straightforward questions social psychology 
has presented Involves how people Interpret their success 
and failure In various situations. Because of Its simplicity and 
marked social relevance, this kind of question-asking Is 
referred to as "naive" psychology (HEIDER, 1958). In light of 
its dlr6ct nature, It Is surprising that this question has not 
been studied more In natural settings. Is not real life, 
especially "the achieving society," full/of competitive 
situations that are quite easily available for field experlmjenta- 
tion on the attribution processes? To the extent that trte 
attributions have been studied only in the laboratories, 
"naive" psychology has not exploited Its Inherited social 
relevance. Therefore, the initiation of this study was primarily 
. motivated by the need to apply the attribution theory of 
success and failure (WEINER et al., 1971 ; WEINER, 1973) in a 
field setting. The field study reported hero wsfs .carried out 
with Little League baseball players. 

Using individual tasks, WEINER and his associates (1971) 
have investigated Individuals' attributions for success and 
failure. They have shown that success is generally attributed 
to internal factors (ability and effort), while failure Is attributed 
to external factors (especially to task difficulty). An obvious 
question arises : does the same pattern occur even in the 
case when success and failure vary in their absolute sense. 
i.e., when the margin Is large or small? FEATHER (1969) 
found that when subjects just barely succeeded or barely 
faifed, they tended more often to attribute the outcome to 
external (luck) rather than to Internal (ability) factors. In the 
case of clear-win or clear-loss, . subjects showed a tendency 
to make internal ascriptions. Based upon these results and 
HEIDER's (1958) notions, FEATHER then argued that since the 
extreme performance Is an unusual event, clear success or 
failure provides more Information about a person's distinctive 
ability (or lack of It). Therefore, a definite outcome enables 
attribution of success or failure to stable properties of self. In 
order to shed further light onto the problem of attributing 
Immediate outcome to internal or external factors, this study 
included four classes of the immediate outcome: clear-win, 
bare-win, bare-loss, gnd clear-loss. 

A second determinant of attributions. may be the similarity of 
the immediate outcome (success or failure) to those ex- 
perienced jn the past. FRIEZE and WEINER (1971) found that 
when subjects had either repeatedly succeeded or had. 
repeatedly failed In the past, they , attributed present out- 
comes (both successes and failures) to ability and task 
(stable factors). This finding confirms KELLEY'S (1967. 1973) 
notions of consistency over time as an important determinant 
^Of causal judgmenfs. Correspondingly, the unstable variables 
(luck and effort) were the most common attributions when 
individuals succeeded after having had no prior successful 



1. I am grjsatly indebted tO Carol Dweck. Ralner Martens, and Robert 
S.^Wyer, Jr. for their encouraging criticism during the study. Their 
continuous insights for the previous drafts of this paper were 
vital whileshaping the article. j 
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experiences, and when individuals failed after succeeding 
repeatedly In the past. In accord \ylth these results, FEATHER 
(1969) has documented thaf unexpected successes and 
failures are more frequently attributed* 'to ..Jcfck than are 
expected outcomes. For these reasons, past' Success/failure 
was Included as another independent varlable' in this study. 

As pointed out earlier, our current knowledge of attribu^ional 
processes comes mostly from experimental laboratory 
situations In which subjects experience success or failure 
individually. Different considerations may arise when an 
individual experiences success or failure together with others 
(for example, teammates). However, the nature of these 
differences is unclear. It Is not known to what factors 
individual group members attribute their group's output or 
how group and self-attributions of success and failure differ' 
from one another. In other words. Is a group seen as being 
responsible for success and failure, or does the Individual 
take the responsibility for the group performance? It has 
been established (SHAW & BREED, 1970) that when 
members are accused by others for group failure, they tend 
to counter-attack, for example, by underevaluatlng group 
- abilities. However, It is less clear how group members react to 
success and failure when no one blames them publicly for the 
group outcome, , 

The above questions lead to another question : what motives 
or strategies are underlying persons* causal attributions for 
certain outcomes ? In other words, do people show a tenden- 
cy, toward^ego-centered attributions? : Failure is attributed in 
such a way that the aHrlbutlon does not do any further harm 
for a loser, but instead tends to protect one's self (ego- 
defensive behavior) ; success Is attributed In such a way that 
the attribution does not take anything out of a person's win, 
but instead tends to promote success and thus one's self 
(ego-offensive behavior).. When considering these questions 
one has to keep in. mind the general and quite unequivocal 
findings of attributions for success and failure thus far. 
Holding other variables constant. It appears that people 
attribute causality to themselves when succeeding while 
attributions for failure are assigned to situational deter- 
minants (e.g., WEINER 9t al., >971 ; WORTIVIAN, COSTANZO 
& WJTT. 1973; STREUFERT & STREUFERT, 1969). Also, 
actors tend to attribute? the causes of their behavior to factors 
in the environment, while observers tend to assign causes of 
behavior to internal dispositions of ,.the actor (JONES & 
NISBETT, 1971 ; NISBETT et al., 1973). The findings suggest 
that Individuals are, in general, ego-defensive or self- 
enhancing (see KELLEY. 1967 ; JOHNSON, FEIGENBAUI\4. & 
WEIBY. 1964) in their causal judgments. WORTIVI^N, 
COSTANZO, and WITT (1973) propose that subjects begin to 
construct strategies that enhance self-esteem even, before 
undertaking the task. If this ego-centered standpoint is true, 
then it follows that group members will take less individual 
responsibility for losing than for winning. If the motivation of 
an individual to view himself positively is a guiding factor in 
causal judgments, then members should attribute failure of a 
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Sam performance to a lesser degree to their team. (especially 
a lesser degree to lriterharfactory*of thelr'team); This 
ijjotlon rests on the assumption that ".team^value may affect 
member, ego level" (DUSTIN, 1966, p."^ 237). Supporting this 
hypothesis, DUSTIN Indeed found that team members would 
react to their team's poor performances In such a manner as 
to prevent declines In their own ego levels. ZANDER (1971, 
p. 134) suggested that ego-defensive behavior Is more com- 
/ mon among relatively Incompetent group members than 
, among the more competent ones ; I.e., a group's most capable 
; /member Is more concerned about the outcome of group 
performance than his own fare, while the reverse Is proposed 
to be true for less competent members. Thus, It could be 
expected that these' differences ^hold for Individuals who 
perform poorly or well In a group task ("Individual perfor- 
mance"). 

This 'very same self-enhancing motive may well have 
produced the results reported by BLAKE and MOUTON 
(1962) and FERGUSON.and KELLEY'(1964). In these studies, 
group members tended to overevaiuate their own group's 
■ .products. ThjjS hypothesis Is supported by the fact that 
competition Increases overevaluation of the group product 
(FERGUSON & KELLEY, 1964). Thus, with an increase In 
Importance of the situation (i.e.. Increase In competitiveness), 
overevaluation of group products tends to Increase. It Is 
obvious that possibilities for self-enhancement improve, and 
use of ego-centered strategies becomes more Important 
when the situation increases in significance. 

In sum. the purpose of this field experiment was to examine 
^ how team members account for their team's success, or 
failure in terms of four attributional variables: effort, ability, 
luck, and task difficulty. Team- and self-attributions for group 
outcomes were examined separately. The major independent 
variables wiBre immediate outcome, past success of the team 
. performance, and incliviciull performance (objective and 
subjective) vyithin the group performance. 

The following hypotheses were tested. The first two are 
alternative hypotheses suggested by the literature. . 

1. Clear-win and clear-loss are internally (ability and effort). ' 
attributed, whereas bare-win and bare-loss are externally 
(task and luck) attributed. This same pattern of attributions 
will occur for team as well as self attributions (FEATHER, 
1969). 

2. Subjects are ego-centered in their causal judgments, i.e., 
team success is internally atttributed while team failure is 
externally attributed. The same attributional patterns will 
occur for team and self-attributfons (e.g., WEINER et al., 
1971 ; WORTMAN, C0STAN20, * WITT, 1973). 

3. Those who perform poorly within their group are more 
egoHcentered in their causal judgments than those .who 
perform very, well within their group in the task (ZANDER, 
1971). 

4. Subjects belonging to team with consistent and repeated 
past success attribute their team success to stable factors 
(ability and task), while subjects with low and inconsistent 
past success also attribute their failure to stable factors in the 
order of task and ability (WEINER et al., 1971). 
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METHOD 

Subject! 

One hundred fifty Little League baseball players In Urbana- 
Champaign participated In the study. Their average age was- 
1 1 .3 years. Subjects represented 13 different teams and data 
' were collected, during 11 different ball games. (In twojof the 
ball games, both the winning and fVie losing teams were^'used. 
In all other cases, only one team — either the winners or the 
losers — was included in the sample.) The 13 teams within 
the four leagues werejandomly chosen from four of nine 
leagues in the reglonNa total of 42 teams). Data were 
collected In different fields on consecutive days over a fwo- 
week period. The scores of these garries resulted in three 
clear-win, three bare-win, four clearrloss and three bare-loss 
teams (criteria for this classification will be explained later). 
All the players^artlclpating In the game filled out question- 
naires. Thus, Xhi substitutes were also a part of the sample, 
leaving out only those players who did not get any chance to . 
play during the'entire game. Each team was used only once In 
the study. Originally, there were 156 subjects in the sample, 
but six of them were excluded from the analysis because of 
inadequate understanding of the task requirements. One 
team could not be Included in the. study because the coach of 
the losing team would not grant permission, even though he 
had agreed to do so before the game. 

Procedure 



At the conclusion of the ball game, subjects were immediately 
taken to an appropriate place on the field, mostly in the 
middle of the field, to fill out the questionnaire's. No one was 
allowed to communicate with the players once the game was 
over until the questionnaires were filled out. Subjects were 
told before the game that they would be asked "a couple of 
questions right after the" game." No direct reference was 
made to the purpose of the study. Prior to filling out the 
questionnaires, subjects were given brief Instructions. They 
were then separated to ensure that each subject worked 
alone on the questions. This procedure lasted about 10 
minutes. After finishing' the task, subjects returned to their 
coach. . 

Dependent variables 

Qn the questionnaire, the subjects were asked nine questions 
pertaining to slslf-, team-, and coach-attributions, answers to 
which were repeated along a 5-polnt scale from very much (5) 
to not much at all (*0j. Attributfons to team efforts were 
inferred from answers to the question, '!How much po you 
think that your team won (lost) today because the whole team 
was (not) trying hard?"; attributions to team luck from 
answers to "How much do you think that your team won (lost) 
today because the whole team was (not) lucky ?" ; attributions 
to team ability from answers to^'How much... because. your 
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teammates are (not) good players 7" ; and attributions to task 
difficulty from answers to "How much... because the op- 
posite players were (not) good players?" 

Questions related to self-attributions to ability, effort, and 
luck were identical .except that the phrase "the whole team" 
or "youMeammetes" v^as replaced by "you/' and underlined 
in each case. (This difference was also emphasized Wfien 
subjects were told about the questionnaire task.) The ques- 
tion measuring task difficulty for self-attributions was. of 
course, posed differently from the team question: "How 
much do you think that your team won (lost) today because 
the opposing players did not (did) make it hard for you in the 
field and in batting?" Subjects were also asked a question 
pertaining to the importance of their coach In affecting the 
outcome : "How good was your coach in helping your team 
performance (playing) today?" (A 5-point scale from "very 
good'* to "very bad" was utilized.) It appeared that subjects 
understood their task well, since no questions were raised as 
to these meaisures. 

Independent variables 

immediate oafcom&was determined as follows: the clear-win 
condition consisted of teams winning the game by a margin of 
five runs or more (on an average, they won by 9.0 runs); thd^ 
bare-win by the score difference from one to four runs (on an 
average, they won by 3.6 runs). Correspondingly, clear-loss 
was said to occur when the tearh was beaten by five runs or 
more (they lost, on an average, by 8.2 runs) ; the bare-loss 
situation occurr o d wh e n th e t e am l o s t by on o to four -r-ufts-(Ofi 
an average, by 2.6 runs). These criteria were based upon the 
pilot observations^ and discussions with the coaches which 
indicated that the players had a "giving-up"^attltude when 
there was a difference of five or more runs. However, the' 
deviations from the cut-off score difference of "five" to the 
above values of "bare" and "clear" conditions (see the above 
averages) were very obvious, thus indicating that the bare^ 
and clear conditions of success and failure, represented 
extreme cases* on the ^Immediate outcome continuum. 
Therefore, the division of the immediate outcome variable 
into these four subclasses appeared well justified. For purr 
poses of multiple regression analysis (to be descrlbed.later), 
this variable was also defined as a continuous variable 
according to the actual score differences (the range of scores 
was.from -9. to +14). 

Pesf success was measured by the percentage of wins a team 
had achieved thus far during the season, based upon 12 
previous games on the average. The values ranged from 7% 
to 82%. This variable was also classified as a two-category 
(high-low)' factor for purposes of ANOVA. Past success was 
considered high if the team had succeeded 75 to 82% of the 
time. "Low" ranged from 7% to 27%. The five teams with past 
success varying from 33%. to 73% were not Included in 
ANOVA (but were included In the multiple regression). 



• \ ■ • . . 

Because of the large range of the winning percentage, these 
fivei teams could not be considered to purely be represent 
tativel of a '^moderate" class of past success. 

^ Individual performance data were obtained by two measures. 

' First, the team coach In question was asked to name the two 
best and the two worst players on his team "on the basis of 
today's game." Secondly, each player's performance scores 
were checked after the "today's" game from the officlalt 
scorebook. Based on the scorebook information, an index of 
individual game performance for each player was formulated 
by adding the total number of runs, hits, and three tlrnes 
home runs minus the number of erro,rs [R + H + 3 (HR) - E ]. 
This index was generated by rheans of pilot data and 
recommendations from some of the coaches. The Index 
yieljded values ranging from -1 to +9. For purposes of data 
analysis, this continuous variable was also classified as a 
three-category variable (high - moderate - low). The results 
revealed that Individual performance defined by the coach . 
and that inferred from scorebook data were correlated 
positively (.62). Since the significance of results did not 
depend upon which index was employed, only results of 
analyses based on the scorebook index will be reported. 

Subjective performance was obtained from a question on the 
questionnaire; "How good do you think your own perfor- 
mance was today?" (5-point scale from very good to very 
bad). ' . 



RESULTS 



General Analysis 



The results were analyzed in two broad categories. First, in 
order to get an overall picture of the causal judgments, the 
correlations between attributlonal variables were calculated 
(Table I). To determine the undelrlying relations and patterns 
among attributlonal variables, the intercorrelatlons were 
factor ernatyzed, and canonical correlations were computed. 
Secondly, In order to assess how much of the total variance in 
each attribution could be accounted for by the independent 
variables, multiple regression analyses were performed. (In 
seco nd s e t o f m u l t iple regre s s i on a rrafyses,- the above 
analysis was turned around so that team performance was 
now used as a critenon variable to be predicted by at- 
tributlonal variables.) Unweighted-means ANOVAS and 
covariances were employed as supplementary techniques for 
confirming the results obtained by multiple regression 
analyses. 
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Tafaito t - Corralatlons Among Attribution Variables for Wlo and Loss Conditions Separately and as Combined ("Total") 
2 ' 

Team effort Team luck Team ability Team task Self effort Self luck Self ability 
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Table I (see also Figures 1 and 2) shows the relationships 
between team- and self-attributions for win and loss con- 
ditions separately and combined ("total"). Thus, in the 
analysis, the Immediate outcome was broken down into two 
(win and loss) rather than into four categories. 

The above correlations Indicated that subjects use four self- 
attributions In explaining group outcome in a somewhat 
similar fashion with the same four team-attributions (or use „ 
team-attributions similarly with self-attributions). However, it 
iseemed that this relationship varies as a function of winning 
and losing, 

u 

Table II - Orthogonally Rotated (Varimax) Factors for the Attribution Variables in Win and Loss Conditions Separately and as* 
Combined 

3 [ ■ ' 
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In order to further clarify the above Intercorrelatlons and see 
the possible basic dimensions behind the attributions, prln- 
Cipal component analysis was performed and then rotated by 
the varimax method (Table II). The results are presented In 
the win and loss conditions separately and also both con- 
ditions as combined. An eigenvalue cutoff of 1.0 was used for 
defining the number of factors. When one examines the three 
factors of the combined condition, it is readily apparent that 
Internallty vs. externality Is the dimension underlying sub- 
jects* thinking about causal attributions: the )lrst factor 
Toverall Internality") was highly loaded by team-effort, team- 
ability, self-effort, self-ability, and attribution to the coach ; the 
second factor ("overall externality") was highly loaded by 
team-luck and self-luck ; the third factor C'externallty") was 
highly loaded by team task difficulty and by attribution to the 
coachs When looking at the win condition alone, this same 
dimension of internallty and externality emerged. The first 
factor Indicated "overall externality" (team-luck, self-luck, 
and self-task difficulty highly loaded), while the second factor 
revealed "team-internallty" (team-ability and team-effort ob- 
tained the highest loadings). The third factor was In the nature 
. of "self-internallty" (self-effort and self-abllity most highly 
loaded), while the fourth factor ("externality") emerged nearly 
^ the same as the third factor In the combined condition. On the 
first factor of the loss condition, teamiabllity. team-luck, and 
self-luck provided the highest loadings, thus somewhat 
ambiguously Indicating the external nature of this factor. The 
second fSotor of the Joss condition ("externality") was similar 
to the third factor of the conriblned ^nd to the fourth factor of 
the win condition, self-ability and team-task difficulty loading 
most highly. Attribution to the coach, te'am-effort. and self- 
t a ak dlfflc l ilfy ohta i ned the highest to a d l n gs on th e th i rd factor 



Specific Anaiytit 

The above results constitute a basis for understanding mdre 
specifically the nature of internallty vs. externality In causal 
attributions. Multiple regression was employed as a major 
tool for further elaboration of the previous results. In the first 
set of analyses, each attribution variable served as a criterion 
variable (Table III), while in the second stage, the attribution 
variables were used as predictors for the jmmediate outcome 
variable (Table IV). While factor analysis yields the basic 
dfm.enslons underlying persons' causal attributions, multiple 
regression, allows a user to be more elaborate In his analysis 
because of the possibility to employ one attribution variable 
(or perforqiance) as a dependent variable to be predicted by 
the.performtfqpe (or attribution) independent variables. 



of the loss condition, therefore suggesting the "external" 
- character of causal attributions on th/s factor. It is of con- 
^^Blderabte interest to note that "team/lnternaMty" and "self- 
^ Internallty" appeared as different factors In the "win" condi- 
tion, whereas In the overall analysis, t/»ey did not (but merged 
Into one factor, see Factor I), interestingly^ the proportion of 
variance accounte.d for by Factor I In the overall analysis was 
; Identical to the combined variance explained by Factors II 
and III In the "win" analysis. In sum, factor analysis showed 
very clearly that subjects' causal attributions for team out- 
. : comes were based upon the Internallty vs. externality dimen- 
sion. Therefore, the "stable" and "variable" attrlbutlonal 
patterns did not emerge Important. The differences between 
the win and loss" conditions were not considerable even 
though externality tended to be more dominant In the loss 
\ than In the win case. The important finding seemed to be that 
e^orf-attrlbutlon was loaded highly with internal attributions 
(ability) In the "win" situation, whereas In the "loss" condition, 
effort-attribution tended to load highly with external at- 
tributions (luck; task-difficulty, and "attribution to coach). 
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Table III - Siandardlzed Regression Coefficients for Fixed Regression Analyses : Team- and Self- Attributions (for success and 
failure as combined) Predicted by Performance Variables — 



Dependent Variable 



Predictor 



Team-Attribution 



Self-AArlbutlon 





Effort |P| 


Luck |P| 


Ability |P| 


Tisk jP) 


Effort |P| 


Luck |P| 


Ability |P| 


Tisk |P| 


Anriouiion 
to Coich |P| 


Immediate 
Outcome 


.311 (.02) 


.014 


.250 (.02) 


.122 


.318 (.01) 


.110 


.249 (.05) 


.206 


.468 (.01) 


PM 
Success 


.144 


-.039 


.J 

.392 (.01) 


-.068 


.248 (.02) 


-.173 


.145 


-.083 


-.230 (.05) 


Individual 
Performance * 


.038 


-.150- 


(.10) .025 


.077 


.121 

o 


-.097 , 


.134 


-.'034 


.188 (.05)' 


Subjective 
Performance 


-.042 


.117 


.080 


-.162 


(.10) .025 


.156 (.10) 


.006 


.168 


(.10) .037 


R 


.43 • 


.16 


.64 • 


.15 


.59 • 


.21 


.44 ' . 


.26 


.45 • 


R> (Total 
Variance 
Explained) 


18% 


3% 


41% ■ 


2% 


. 35% 


4% 


19% . 


7% 


20% 



lote . (P) in dicates^iwxbabtitttes-deteffn^ t t os t s ( E d waf#S7-4-967rfi^S2-)- 
• p.<.01. 



_ Explaining Attributions by Performance Variables 

. 6 Table III shows the results obtained by multiple regression for 
success and failure conditions tpgether. In addition to each 
multiple "R", the data' in liable III show the standardized 
regression weights associated with each predictor. On an a 
priori basis, four continuous independent variables (im- 
mediate outcome, past success, individual performance, 

. and subjective performance) were forced to serve as predicr 
tors. Because the correlation between subjective and in- 
dividual performance (for the difference between the 
meanings of these variables, see p. 8) yyas "only" .35, these 

' variables did no.t appear to be redundant, and thus, both 
individual and subjective performance w^re included in this 
analysis. 

Table lit reveals'that effort and abiUty in both self- and team-" 
attributions are very' significantly predicted (R) by the four 
Independent variables In the linear model. It clearly appeared 
that the immediate outcome was accfounting for most of the 
total variance in significant multiple R's. Team-effort was 
predicted by the independent variables (18% of the variance 



explained): F = 8.12, df = 4/145, p < .01 ; team-ablllty 
predicted by them (41%): F = 25.35, df = 4/145, p,< .01; 
self-ability predicted (19%): F = 8.61, df = 4/1'45. p < .01 ; 
self-effort predicted (35%): F = 19.63, df = 4/145, p < .01. 
Th9 multiple R for. task difficulty (self-attribution) was also 
significant (7%): F = 2.74, df = 4/145. p < .01. In order to 
look further at the variables which were responsible for the 
above sighificant R's, standardized beta-co^ficlents of the 
predictors were Jested (EDWARDS, 1967^ p. 252) using t 
tests. Closer inspection of the dependent variables Which had 
significant multiple R's reveals that team-attribution to effort 
was signlficantiy (p < .02) explained only by the immediate 
outcome. Team-attribution to~abHity was significantly ac- 
counted for by both immediate outcome of the game (p < .02) 
and by past success of the team {p-< .01). Self-attribution to 
effort was significantly explained by the Immediate outcome 
(p < .01) and by past success (p < i)2). Self-attribution to 
ability was significantly explained by the Immediate outcome 
(P < .05). ^ 

20G : \ ^ 
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Surprisingly. Individual performance did not have a 
; statistically significant effect on the dependent variables. Only 
Inihe case of team-attributions to luck, did individual perfor- 
, mance approach significance (p < .10). Similarly, and con- 
trary to expectations, subjective performance did not 
significantly add to the total variance for any dependent 
variable. In the cases of team-attributions to task difficulty, 
and self-attributions to luck and task difficulty, subjective 
performance approached statistical significance (p < .10). 
The attribution assigned for success and failure to the coach, 
however, was significantly predicted by the immediate out- 
come (p < .01), past success (p < .05), ^and Individual 
performance (p < . 05). 

Explaining team performance (immediate outcome) 
by attributions 

Table iV presents the results of multiple regression In which 
immediate outcome (team performance) and Individual per-" 
formance are explained by the attrlbutlonal variables. A 
closer Inspection shows that the high R (.70) of immediate 
outcome Is due. to attributions to team-ability, self-effort, and 
attributions to the coach, and the significant R of individual 
performance due to attribution to coach and self-effort. This 
finding then suggests that a team's ability, "my" own efforts, 
?nd the coach are ^ mostly seen responsible for the team 



performance. The results In Table IV were confirmed also by 
canonical correlation analysis, in which immediate outcome 
and Individual performance were' used as one set of variables 
while team and self-attributions formed another set (sde 
TATSUOKA, 1971). Of the two resultant canonical variates, 
the first one was significant (p < .001). It was found that 
immediate outcome from the first variable set and team- 
ablilty and self-effort from the second variable set were most 
highly loaded on this canonical varlate. Even though these 
above results are quite consistent, one should be cautious in 
comparing the relative Importance of team and self at- 
tributions.^ This Is so because the predictors were not 
orthogonal to one another. One common way of avoiding 
hasty and perhaps erronous conclusions In this situation is to 
enter factor score estimates into a regression equation as 
independent variables. This method then employs the factors 
extracted In the factor analysis as 'predictors in multiple 
regression ; the factors are uncorrelated, thus allowing the 
direct comparison between them as to the^ variance ac- 
counted for by the factors. For this' reason, the so-called 
Method III (see TUCKER, 1971) was utilized with the threa 



Table ly- standardized Regression Coefficients for the Fixed Re^iression Analyses: Team Performance (Immediate 
Outcome) and Individual Performance Predicted by Different Attribution Variables 



Criterion Variable 



Predictor 


Immediate Outcome v 


individual Performance 


Team effort 
Team luck 
Team ability 
Team task difficulty 
Self effort 
Self luck 
Self ability 
Self task difficulty 
Attribution to coach 


.084 
-.056 
.326*** 
- -.076 
,.275**^ 

... 

.109 
.063 
.151** 


-.031 

' ' - -.141 
:093 

-.048 
J87^ 

-.058 
.132 

-.005 


R 


.70 
49% 


.43 
18% 


• p < OS 






p < .05 






P <.01. 
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factors of the "combined" condition (Table II) serving as 
predictors in multiple regression analysis. Immediate out- 
come was the dependent variable. The results revealed that 
Factor I ("overall Internallty") of the "combined'! condition 
was the only one with a significant regression weight (.68, p <f' 
.001) for immediate outcome. The multiple R of .68 {F ^ 
43,40, df a 3/146, p < .001) Indicated that the second and 
third factor's contribution to the total variance was zero. 
Therefore, Factor I accounted for all the variance (46%) of 
immediate outcome. One may recall that team-ability, team- 
effort, self-ability, self-effort, and attribution to coach were 
tjie highest variable^ to load on Factor I. Consequently, these 
0 variables have the most explanatory power for immediate 
outcome. In sum, it was first found^that e team's ability, self- 
. effort, and the coach are mostly regarded responsible for the 
^ team performance. However, the further analysis revealed " 
that all the four Internal factors (seif-ablilty; self-effort, team- 
ability, team-effort) and the Coach are the .most important 
attrlbutional determinants of team performance. 

Supplefmentary analysis 

S^nce multiple regression does not yield Interactions, 
uswelghted-means ANOVAS (WINER, 1962, pp. 224-227) 
wf re utilized. A 4 X 3 factortal design (immediate outcome X 
individual performance) was used. When one compares the 
results by ANOVAS with those of multiple regression, the 
findings are entirely parallel in respect to statistical 
significance of the variables. In other words, effort- and 
ability-attributions were determined by Immediate outcome, 
• but not by/individual performance. Immediate outcome 
appeared to be highly significant for team effort (F = 12.62, df 
= 3/l38„p < .001), for team ability (F = 27.29, df = 3/138. 
p < .001), for self-effort (F = 17.05, df = 3/138, p < :001), fbr ' ^ 
self-ability (F =^.'43, df = 3/138, p = .001), anfl for attribution ' 
to the coach (F = 5.35, df = 3/138, p = .001). The inSividual 
performance variable did not reach significance with regard 
. to the above variables except for attribution to the coiach (F = 
3.22, df = 2/138, p = .04). N o significant Interactions existed 

belween these'two'lndepehdenTwrabies. The result of pds! 

hoc analyses pertaining to these main effects are presented 

in the following paragraphs. 

•». 

Since the above results may be confounded with a team's 
past success, the effect of past history was covarled out by 
covarfance analysis. It appeared that no changes occurred In 
respect to statistical significances. Immediate outcome was 
still highly significant for team-effort (F = 6.90, p < .001), for 
team-ability (F = 7.86, p = .001), for self-effort (F = 10.14. p < 
.001), for self-ability (F = 5.45, p < .001), and for attribution to 
coach (F = 9.01, p < .001). The main effect of the individual 
performance on attribution t6 coach dropped from p < .04 to 
p < .07. Otherwise, the results remained nonsignificant. This 
then suggests that immediate outcome overrides past 
success In determining attributions for success and failure.^ 



. It would be very important in the future'Vesearch to investigate the 
effects of individual past success in a group on the attributions of 
success and failure. Overall, there is a need for the studies that 
take simuftaneousiy into account ail the four "structural" deter- 
minants of the group attributions: a team's Immediate outcome; 
its past Success; a team member's immediate performance in the 
group; and a member's past performance in the group. 
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luekr'* ^' P«rt«>rmance (Immedlal* ouioom*) to lMm.«ffori, t«am laiK-dlftltfully, laam-ablllly, and team- 
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TMm attrlbutlont and Immadlatt outoomt 

While the previous Analyses revealed the general patterns of 
attributions and the fnain effects with respect to attributions, It 

. is a purpose of this following five sections to specifically* 
demonstrate wherei'' the differences pertaining to the main 
effects are located. Therefore attributions are examined as a^ 

' functlon^of alt, categories of Immediate outcome (clear-win, 
bare-win, bare-loss, clear-loss). As Indicated In Figure 1, 
ciear-win as well as bare-win were quite explicitly attributed 

' to high team effort and to high team ability. Effort and ability 
differed very significantly from luck and frorn task difficulty In 
both clear-win and bare-win conditions. Attributions to luck 
and task differed from each other both Irfthe clear-win (p < 
.05) and bare-win conditions (p < .01). 

if team success was quite exclusively attributed to ability and 
effort, the same was not true for failure attributions. First, ^ 
ability and effort decreased markedly (p < .01 ) from bare-win 
to bare^ioss, leaving task difficulty and low effort as prime 
factors Id explaining team. failure (both bare- and clear-loss). 
Task difficulty and effort did not, differ from each other 
significantly in either of the loss conditions as did not ability 
and luck In either condition. But 'task difficulty departed 
sigrtlficantiy from luck and from. ability In both bare-loss (p < 
.bt) and ciaar-ioss (p < .05) conditions. Effprt-attrlbutlon did 
not differ s^nlflQantiy from luck, bujtjmproached significance 
(p <'.l6) with re8p0ct/to ability Inlme bare-loss condition. 
However, when losing w^^3;.clear, effort emerged as a prime 
factor to account for team failure, departing significantly from 
luck and from ability. 

In sum, ability and effort were quite exclusively seen as oejng 
responsible for team success while effort and.task difficulty 
were more Important attributions In explaining team failures 
than ability and luck. But more Important^ luck *and task 
attributions did not change as a function of immediate 
outcome; only ability and effort tended to change from 
success to failure. These results for the win conditions lend 
fuil support to the second hypothesis, and partial support for 
the loss conditions. 
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Rgure 2. Attributions for team performance (Immediate outcome) to eelf-effort^self-ablllty, self task dlfWculty. self-luck, and 
coach. 




i 



Self-atlributlons and Immadiate outcome 

Figure 2 reveals the results with respect to self-attributions 
for group performance. I.e.. how much each Individual saw 
himself as being responsible for team success and* failure 
expressed by^the four attributional variables. 

In the clear-win condition, high self-effort was significantly 
(p < .01) more important than ability, task, and luck in ex- 
plaining team success. Ability and task were equally impor- 
tant, while luck emerged as being less important (p < .01) in 
players' causal judgments. \n the bare-win condition, self- 
efforts differed significanfly from luck (p < .01) arid from task 
(p < .02). but not from ability. On the other hand, ability and 
tasked Iff iculty did not depart significantly from each other but 
did so with respect to luck (p < .01). It was also found that 
attributions to effort dropped significantly (p < .01) from 
clear- to bare-loss, while other declines within attributional 
variables remained nonsignificant between these two classes. 

There was a highly significant (p < .01) decrease for effort 
and ability from bare-win to bare-loss while luck attributions 
Increased significantly (p < .05) and task remained the same 
between these two classes, this meant that the personally 
difficult task was regarded as the factor most responsible for 
a team's bare failure, with the difficult task being more 
Important than ability (p < .10). more important than effort 
(p < .05). anjd more important than luck (p < .10). Task 
difficulty, however, dropped significantly (p < .05) from b?re- 
loss to clear-loss. This meant that task joined effort as a main 
attribution for clear-loss. A difference between effort and task 
vs. luck and ability approached significance (p < .10). 

In sum. the internal self-factors (especially effort) were 
regarded as being most responsible for team success. The 
order of these two variables remained the same in the bare- 
win condition, but differences between these self-attributions 
were reduced strongly from clear-win to bare-win. The team 
bare-loss jwas primarily assigned'to individual task difficulty 
• in the field and batting while the other three attributional 
variables were seen as less important in causi^ group 
performance. A team's clear-loss was attributed both exter- 
nally (task) and internally (effort). These factors were more 
Important than luck and ability as explanations of team 
failure. These results, quite similarly to team attributions, lend 
some support for the second hypothesis of ego-centered 
causal ascriptions. " 

cAttributiont lor Success and Failure to a Coach 

Subjects were also, asked the extent to which th^y attributed , 
their team subcess and failure to their coach. The upper 
graph In Figure 2 indicates "how good a coach was in helping 
their team perfoririance." It is evident that the coach received 
the most "roses" for the win, but on the other hand, the coach 
was also regarded as the greatest reason for team failures. 
The decrease of this attribution In absolute value was signifl- 
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cant from bare-loss to clear-loss (p < .01). Attribution for 
success and failure to the coach was significantly gre'ater 
than for the other four attributional variables In the cases of 
bare-win. bare-loss, and clear-loss for seif-atirlbutions. but 
only in the cases of bare- and clear-loss (p < .01) for team ' 
attributions. Importantly, self-efforts were assessed to be as 
valuable as .good coaching in regard to a team's high 
success. 

Individual Performance and Immediate Outcomes 

V * 

it was found by t tests that on no occasion *did the differences • 
with respect to attributions between good, moderate, and bad . 
performers reach significance. It seemed that those who 
performed poorly in the game tended to be slightly more ego- 
offensive (success attributed to high efforts and good ability) 
than good performers when winning. But on the othor hand, 
the poor performers did not show greater tendency toward 
ego-defensive behavior than the ...good performers when 
losing. It appeared than the best players Imputed team, 
success to their coach to a greater extent (nonsignificant) 
than the moderate and the worst players. No support for the 
third hypothesis is presented by these data. 

Pas| Success and Immediate Outcomes 

Because of failuris to get all of the observations needed, past 
success could not be categorized in all the classes of 
immediate outcome. In other words, the teams which had 
high past success did not lose and the teams which had low • 
past success did not win games included in the random 
Sjampie. Hence, only the extreme results can be offered. It 
was found that attributions to both team- and self-efforts, 
ability, task, and luck as a function of a team's'past success 
(high-low) follow precisely the line of the same attributions 
assigned as a function of the mere immediate outcome of the 
game. Exactly as the immediate outcome, past success had 
signifi*^. (p < .001) main effects for team effort and ability, 
for self-effort and ability, and for attribution to. coach.* 
Subjects of teams which haid succeeded highly in the past ^ 
(from 75% to 82%), predominantly attributed their team 
successes to high team efforts (3.4) and to high team ability 
(3.1) rather than to easy task (1.7) or good luck (1.1); effbrt 
and ability differed significantly (p < .01) from task and luck. 
Correspondingly, the same subjects attributed their team's 
success to their own self-efforts (3.1) and to their own ability 
(2.4) (effort vs. ability : p < .05). Attributions to easy task lathe \ 
field and In batting (1.7) and good personal luck (0.9) were 
negligible (effort vs. task and luck : p < .01 ; ability vs.' luck : ^ 
p<.01). ^ . ' . 

Those subjects whose team giad been .losing almost con- 
tinuously (7% to 27% succelses) attributed team failures 
more to lack of team effort *(2.2) and to the task difficulty (2.1) 
than'to their team's fow ability (1.2) or bad luck (1 .3) (p < .05). 
Similarly, team failure ms seen to be due spmewhat more to 
lack of self-efforts (1.7) and the personal difficulty of the task 
(1.8) than to lack of personal ability (1.4) or to bad personal 



3. This is no wSnder. because there were five teams with "hfgh pdst 
success** in the analysis, and of these five teartis. three constituted 
the category oV "clear-win" on Ih© Immediate outcome variable. 
The remaining two teams of high past success were located.^^t 
"bare-win** conditions of Immediate outcome. There were three 
teams in the category of "low past success." One of these teams 
"lost clearly," while the remaining two teams "lost barely" accor- 
ding to the immediate outcome continuum. 
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luck during the gkme (1.4); however, these latter differences 
were non significant. Unfortunately, these data do not provide 
Information about causal attributions when the Immediate 
outcome and past success are not entirely consistent with 
each other. However, the effects of past success on the 
attributions of Immediate outcome were covaried out; In that 
analysis, it was found that the differential effects of Immediate 
outcomes on attributions occur over and above the effects 
of past success upon these attributions. 



DISCUSSION 



. The first hypothesis was. that high success and high failure 

would be Internally attributed to ability and effort, whereas 

bare-win and bare-loss would be externally attributed to task 

and luck. The results clearly supported this hypothesis for the 

clear-win condition, and partially supported it for the clear- 
/ loss condition which was both internally (effort) and externally 

(task) ascribed. This same result appea? ed to hold for self- as 

well as team-attributions. Howevei contrary to the 

hypothesis, bare-win was also internally t) tiH)uted (both team 
^ and self-attributions). This same hypothes s concerning bare- 
loss was partly-supported (team-attributions) because task- 

difficulty was regarded as the factor most responsible for 
team loss. Overall, as expected, self-attributions followed the 
same patterns as team-attributions, the latter being usually 
-somewhat higher In. their absolute values. The correlations 
between team- and self-attributions tended in general to 
suggest that members use the quality of their group perfor- 
mance -as an Indicator of their own performance and their 
'personal contributions to the outcome (see. ZANDER, 1971. 
p. 137). When consldoring the confirmation of the first 
hypothesis (which was derived from FEATHER'S findings. 
1969). It should be borne in mind that FEATHER defined 
externality only by "luck" and Internality only by "ability." If 
the resujts of this study are reconsidered In this light by being 
only one of the .external and one of the internal factors at a 
time, the first hypothesis would receive more complete 
support. 

The second hypothesis, which was an alternative to the f^rst 
one, suggested that subjects are ego-centered in their causal 
judgments. Specifically. It was hypothesized that those sub- 
jects who performed poorly tend to be more ego-centered 
than those performing best on the team (the third 
hypothesis). The results revealed no support for the third 
hypothesis. Similarly, it was found that subjects' feelings of 
-their own performance could not significantly predict and 
explain variance among the dependent variables. These 
findings tend to be In conflict with the propositions made by 
ZANDER (1971). On the other hand, it should be noted that 
ZANDER was talking about "competent" and "noncompetent" 
members, and not good or bad performers in a group on one 
occasion, it might have occurred that "good perforniers" just 
happened to have a "good day" and "bad performers" 
•happened to have a "bad dav." The results might have been 
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in accord with those of ZANDER if the players were classified 
as good and bad performers on the basis of consistent 
performance scores for each individual. Therefore, it Is 
important that the effects of not only a team's past success, 
but also the effects of an individual past success on causal 
attributions 55arefully studied In the future research. Also, 
objective and subjective performance as Independent' 
variables certainly need further verification. 

Even though there were no differences between good and 
bad performers, overall, a tendency for ego-defensive at- 
tribution behavior emerged among those players whose team 
lost. This meant that the reasons for team failure were 
predominantly based . on situational factors. The good 
qualities of players on the opposing team (task difficulty), 
were stressed and low team- and self-efforts were interpreted 
as high in importance in accounting for failure. The ego- 
defensive hypothesis derives further support from the fact 
that the players In this study saw their coach as extremely 
poor in helping their team performance in the case of losing. 
The negative consequences can also be avoided by viewing 
failure (or the whole task) as trivial or unimportant. The 
importance of this kind of denial was, however, not examined. 

Why should effort-attributions for failure (effort is typically 
said to be an intemai factor) Indicate that subjects were self- 
protective in their causal judgments? This would be the case 
when effort is used in an external manner. When an individual 
or a team loses, it is often claimed by the players that "a 
referee was so lousy that I did not even see any point for 
trying to play." Therefore, lack of effort as a factor causing 
failure Is guided by external influences. 

If it seems obvious, on the basis of the results, that ego- 
defensive strategies were empiloyed by players while losing, 
what strategies are then used In accounting • for' team 
success? It was found that high effort and high ability were 
assigned as the foremost attributional factors for team 
success. These two variables are typically labeled as "inter- 
nal" factors in the attribution literature, meaning that persons 
tend to gather all the glory of success for themselves. This 
interpretation is also adopted here, even though it may first 
seem to be somewhat contradictory to treating effort as an 
external factor in the case of losing. It is therefore proposed 
that effort has a different meaning to persons who fail and to 
persons who succeed. When losing, persons tend to 
rationalize the lack of effort by means of external reasons, like 
a "lousy referee." But when there is success, high effort Is 
rationalized by Internal stimuli or factors: i.e.. one may say 
that "good ability makes it possible, and easy to exert high 
efforts." Validation for this hypothesis is obtained by the data 
of this study. Firs^ one may recall from Figures 1 and 2 thaf 
ability was highly associated with effortjn team-attributionys 
for team success. The same relationship was also revealed 
for self-attributions, but more so in the case of bare-win. On 
the other hand, effort was nof associated with ability at all in 
the case of losing, but rather closely related to task difficulty 
(i.e.. exaggerating good qualities of opponenfplayers) which 
is clearly an external factor. Secondly, effort-attribution (both 
team and self) yvas correlated most highly with ability- ^ 
attribution In the case of win. whereas in the Jloss condition, it 
was correlated equally low with ability, luck, or task (team- 
attributions), or most highly with lOck (self-attributions). 
Thirdly, this same tendency was most clearly illustrated by 
factor analysis; effort attributions were loaded highly with 
ability-attributions in the win condition, while they tended to 
load highly with external factors- in the loss condition. 
Therefore, these notions lead to the following hypothesis to 
be verified, by further research. Effort has a different at- 
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tributional moaning in the case of experiencing success and 
failure: when individuals succeed, they interpret their out- 
come internally so that the main cause for success is effort 
which is enhanced by interpratation of the presence of 
personal abilities. When individuals fail, they interpret their 
outcome externally so that one of the main causes for failure 
Is lack of effort which is seen to be tied to external en- 
vironmental stimuli 

The fourth hypothesis that subjects on teams with consistent 
and repeated past success or failure attribute their team 
outcomes to stable factoro (ability and task difficulty) vyas not 
fully supported by these data. In cases of continuous success, 
self- and team-efforts and ability were assigned as.prlme 
factors for winning, while lack of effort and task difficulty were 
seen most responsible in the case of repeated failure. Thus, 
this result partly contradicts the above hypothesis which was 
derived from WEINIiR's work (1971, p. 100). However, it 
should be borne In mind that these two sets of findings are 
not entirely comparable because: (a) FRIEZE and WEINER 
(1971) obtained their results in a "simulation experiment" in 
which subjects were to respond to the hypothetical informa- 
tion with a paper and pencil ; (b) in a baseball situation, there 
are mafny factors which are available for attributions, e.g., 
ongoing task, importance of activity, futurer, aspirations, 
knowledge about the game; arid (c) there was a failure to 
completely represent all combinatlpns^f immediate outcome 
and past success ; i.e., the classes of past success were not 
represented in every category of immediate outcome. 

There Is one further point to be considered^ Subjects were 
asked how much help their coach was in their team'jjerfor- 
mance. The finding that the coach was perceived as being 
highly useful when winning and in contrast, highly useless 
when losing, indicates that several Informational cues were 
employed by subjects In their causa! judgments. In other 
words, task difficulty and luck might not be sufficient to reveal 
the real picture of subjects'- thlrjking of external factors in 
causing group outcomes. It may w^ell be that on some 
occasions luck is regarded as the most relevant situational 
variable while sometimes several factors are needed (e.g., 
task, a "lousy referee,*' bad weather). Perhaps the results 
concerning the relationship between internal and external 
attributions depend on which, and how many informational 
cues are provided for subjects to be judged on the question^ 
naires. When the results are viewed in this light, a more 
definite answer concerning * tendencies , of ego-centered 
causal judgments may be obtained with a broader infor- 
mational approach taken toward lnter.nality vs. externality. 
Then, for example, the S-V-0 model by GOLLOB (1974) and 
the subjective probability model by WYER (1973) might prove 
to be fruitful. 



In conclusion, this study/clearly Indicates that the young 
players' judgments of their team success and teahi failure are 
quite ego-centered. The players are Inclined to view team 
success in such a mannjgr that their own natural conditions : 
and capabilities become well recognized. They like to collect 
"roses" on the dispositional bases (ego-offensive). Team 
failure is in turn conceived to be determined by environmen- 
tal stimuli which does not take anything away from an 
Individual's capabilities. When losing, they like to give 
"thorns" to others. This agrees with the suggestion of 
HASTORF et aL (1970, p. 79) "that the perceiver has in- 
creasing need to attribute responsibility to someone as the 
outcomes become more severe." ^ 

If ego-centered behavior is a dominant feature for the 
youngsters at this age, one can only ask how common this 
subjectively biased interpretation of success and failure is 
among older people. Are these results obtained because 
boys are. in the middle of a strong and important social 
comparison process (VEROFF. 1967) at that age? Do all 
people with different personalities tend to interpret success 
and failure in a similar manner? What, if any, are the 
situations which tend to bring about more ego-biased 
rationalizations of success and failure compared to "usual** 
real life situations? How necessary is it to make subjectively 
biased judgments of group and Individual performances for 
surviving in the achieving society? How much is the modern 
educational system responsible, i? gII, for producing 
individuals who are very ego-ce;-^^^'''>'v n their causal 
Judgments? Certainly, these and other important: 

questionr in the attribution process call ^or further examina* 
tion." 
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NEED FOR STIMULATION: 

SOME POSSIBLE ANTEQEDENTS OF INDIVIDUAL DIFFERENCES 
AND ITS RELATIONSHIP TO SPORT INVOLVEMENT 



Peter Donnelly 

University of Massachusetts 
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INTRODUCTION 

The concept of stimulus-seeking or need for stimulation first 
appeared in McDOUGALL's (1923) proposed instinct of 
undirected curiosity, and In PAVLOV'$ (1927) description of 
the investigatory or orienting reflex. The first general descrip- 
tion of the need for stimulation of the nervous system was 
given by NISSEM (1930). Who. compared the nervous system 
to the muscular system. He proposed "a fundamental tenden- 
cy in all living tissue towards the expression of Its 

• characteristic activity; a basic drive towards functioning" 
(NISSEN, 1930: 373). The nervous system was purported to 

. need stimulation just as the muscular system needs exercise, 
and if functioning ceased the nervous system would atrophy 
just as the.muscular system. PAVLOV eventually developed a 
theory of typological differences ih, what he termed, strength 
of the nervouis system and research on differing reactions to 
similar stimuli continued in' Russia in TEPLOV's laboratory 
(GRAY, 1964). ' V 

''however, the concept oif need for'stiniulatlon received little 
attention In the West until the 195a's, perhaps largely due to 
the development of the learning theory concept of drive 

• reduction. Drive reduction theories suggest that the goal of 
behavior is the reduction of cyclical needs such as hunger, 
thirst, and sex, and Jhe afvoldance of pain — the reduction of 
stimulation. All othef bqjiaviors were believed to be derived 
from the nee8 to reducfe these ••primary drives". The more 
recent cognitive consistency theories also appear to be 
diametrically.opposed to the concept of need for stimulation. * 
They' suggest that^indlvlduals prefer stability, familiarity, and 
the confirmation of expectancy, while avoiding the new apcl 
the unpredictable. Stimulus-seeking, theorigs infer that 
behavior is based on a different set of motivations. They posit 
that an individual has an exploratory drive, curiosity, takes 

, , pleasures in the unpredictable and the unexpected, and finds 
novelty rewarding. 

^ Since 1950, a great deal of empirical evidence has been 
generated which tends to support the view that organisms ^ 
seek stimulation, although the>field has. suffered fron^ a lack ' 
of concerted effort: Supportirig, evidence has come from a 
variety of research traditip,n,^*!in'cluding v^ and atten- 

tion, sensory deprivation, pain tolerance, perception, and 
environmental psychology, as well as from researchecs who 
are immediately concerned with stimulus-seeking behavior. 
Unfortunately, the several investigators or teams of in- 
vestigators have' carried out their research from their own 

. particular theoretical and .irSethodologicaF pierspectives and 
have tended to ignore or ' overlook the work of othe; 
researchers investigating the same phenomenon. TKe 
divergent research has led to some twenty-five measures of 

. need^fpr stimulation and to ten theories which are, directly or 
Indirectly, related to stimulus-seeking behavior (LOY and 
DONNELLY, 1975; DONNEIlLY. 1975). • 
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ZUCKERMAN (1969) has proposed an "optimal level of 
stimulation theory" based on his research on sensory 
deprivation, and SCHULTZ's (1965) theory of ••sensoristasis" 
is also based on sensory deprivation research. These two 
theories and SALES, (1971) theory. of need for stimulation 
each subscribe to the view that individuals have an optimal 
level of .stimulation, and that iridividuals may differ with 
respect to their optimal level of stimulation. The optimai level 
of arousal produced by being in an environment which, 
p/ovicjes an optimal level of stimulation is a pleasing state, 
and 'therefore the goal of a great deal of behavior is to 
maintain that state. Environments which produce an arousal 
level which is "too low" for. an individual (e.g. sensory ' 
• deprivation) or "too high" (e.g. sensory overload) are con- 
sidered to be aversive. 

SALES, (1971) theory is based on PETRIE's (1967) work on 
perceptual reduction and augmentation. PETRIE classified 
individuals into three types with regard to their modulation of 
sensory experience. The "reducer" tends to subjectively 
decrease that which is perceived e "augmenter" to in- 
crease that which is perceived ; an. "moderate" tends to 
perceive the sensory environment fairly accurately. The 
classification" derived from PETRIE's observations^ of the 
different degrees of pain felt by people with similar Injuries, 
but the tendency^has since been shown to generalize to a 
variety of behavioral responses. By linking the concepts of 
optimal level of stimulation and perceptJal reduction and 
augmentation SALES concluded that the optimal level of 
stimulation was the same for all individuals. Because 
reducers decrease stimulation they would . neeci more 
stimulation to maintain an optimum level, while augmenter§ 
would need less stimulatron to maintain the same optimum 
level. SALES (1971, 1972) found support for this proposition 
with a series of experiments which showed that reducers and 
augmenters. differed markedly Jn their ^preferred level of 
stimulation. ^ 

In his more recent work, SALES abandoned the concept of 
perceptual reduction and augmentation in favor of PAVLOVs 
typology of "strong" and "weak" nervous systems (GRAY, 
1964). Although the two dimensions are extremely similar in 
terms of definition, the latter was favored* because of the 
more reliable measures which have been developed in order 
to assess strength of the nervous system. Research in Russia 
on PAVLOV'S topology led TEPLOV to formulate his own 
"strength of the nervojjs system theory" (GRAY, T964), and 
GRAY (1964) derived a "theory of arousability" from the . 
Russiaa research. A more popular version of stimulus- 
seeking theories has been presented by MORRIS (1969), who 
proposed six principles of the "stimulus struggle". 

Several related theories have been found which are not 
immediately concerned with stimulus-seekJng.. behavior,* but 
which aiie useful in helping to describe 'and understand 
stimulus-seeking phenomena. ELLIS (1973) has proposed a - 
theory of play behavior which contains a strong stimulus- 
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• seekjn5j/component.MEHRABIANandRUSSEL(1974lLncRicie'^ — Two studies using self-report measures of need for strmula 



stimulus-seeking In their theory of^enyiajmnehtaTpsychology 
and EYSENCK (1955)^celatecr PAVLOV's behavioral work to 
KOH.LEB^'Ges'falt'' theories CO derive a "cortical inhibition 
' — Ih'eory" of extraversion, of which stimulus-seeking Is' a 
' component. 

PURPOSE 

The twofold purpose of this study was to examine the 
relationship between need for stimulation and preferred 
environmental dimensions of sport, and to examine the effect 
of selected early environmental factors on individual 
• differences in need for stimulation. Sport was considered to 
be ari Ideal context for the study of individual differences In 
• need for stimulation sincei it is primarily a voluntary activity 
offering many different forms of stimulation, and providing a 
wide range of degree of stimulation. The second objective 
was considered because so little evidence is available regar- 
ding the causes of individual differences in stimulus-seeking 
behavior. A great deal of the related research indicates^ 
neurophysiolo^ical basis for individual differences and there 
has been a tendency to assume that the differences are 
genetically determined. However, both PETRIE (1967) and 
ZUCKERMAN (1973) have both suggested that genetic 
predispositions may be greatly altered by environmental 
conditions. Early environmental factors considered in this 
study include birth order, sibling sex status, family size and 
density, and parent-child relations. 

Sport is a readily available and socially acceptable means of 
achieving stimulation, but there have been.surprinslngly few 
research studies wHlch have employed sport as a medium for 
the examination of varying needs for stimulation. Apart from 
one study Using ZUCKERMAN's (1964) Sensation-Seeking 

-Scale, all of the relevant studies have considered \the 
relationship between sport and need for stimulation in terms 
of perceptual reduction and augmentation. RYAN and 
FOSTER (1967), In a study of mate high school athletes, found 
that contact athletes tend to be reducers, non-athletes tend to 
' ^ be augmenters, and that nop-contact athletes fall between 
these two extremes and may be classified as moderates. 
NEALON (1973) replicated the RYAN and FOSTER study usihg 
female subjects and found similar though non-significant 
results.. Both studies employed the kinesthetic after-effects 

' and time estimation tasks as measures of perceptual reduc- 
tion and augmentation. The results of both studies are 
predictable in terms of need for s"{lmu»ation. BIRRELL (1974) 
has suggested that^augmenters, and possibly moderates, 
would prefer greater "personal distance" and would avoid 

. contact sports because of the excessive tactile, auditory, 
olfactory, and visual stimuli elicited by closeness and contact. 
On the other hand, reducers may enjoy the high-stimulus 
environment provided by contact sports. 

"i 

^Paln tolerance has been shown to be a major correlate of 
need for stimulation (PETRIE, 1967 ; VANDO, 1969) and may 
further explain why reducers prefer coatact sports. RYAN and 

. KOVACIC (1966) found that among male high school athletes, , 
contact athletes showed the highest pain tolerance and non- 
athletes the lowest. Non-contact athletes again fell. between 
these two extremes and showed an intermediate level of pain 
tolerance. WALKER (1971) found support for^these results in 
a study of female athletes and non-athletes; the female 
athletes demonstrated a higher tolerance for pain than the 
non-athletes.- . 
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tion have also shown relationships between participation in 
high-stimulus sports and high need for stimulation. BERGER 
(1970) found that participants in sports involving a high 
probability of physical harm and temporal/spatial uncertainty 
tended to be reducers as measured by VANDO's (1969) 
Reduclng-Augmenting Scale. HYMBAUGH and GARRETT 
(1974) found that skydivers scored significantly higher than 
nonrskydivers on ZUCKERMAN's (1964) Sensation-Seeking 
Scale. 

The relationship between an Individual's early environment 
and his or her- need for r*imulation has. not previously been 
examined, although many studies suggest that such a 
relationship may be found. THOMPSON and SCHAEFER^ 
(1961), in their review of research, have shown that early 
environmental stimulation has a critical effect on later 
behavior. Studies of birth order and sibling sex status 
indicate that later-borns tend to participate in high-stimulus 
activities, including sports, to a greater extent than first- 
' borns. Several investigators have suggested that parental 
child-rearing practices may affect a child's need for stimula- 
tion, and there are some Indications that family size and 
density may be relevant variables In determining an In- * 
dlvidual's need for stimulation. 

In studies reviewed by DONNELLY (1975) and LOY and 
DONNELLY (1975), first-borns have been shown to differ 
from later-borns In expressed fear and avoidance of 
dangerous situations, pairr tolerance, juvenile delinquency, 
and athletic particip'ation. In all cases, the later-borns tend to 
be more Involved in sports,- and particularly those with a high 
probability of physical harm, to show less fear In dangerous 
situations, higher pain tolerance, and more involvement In 
deliaquent activities. PETRIE (1967) has noted that juvenile 
delinquents tend to be reducers. LEVENTHAL's (1968) 
"sibling-similarity hypothesis" suggests ''that second-born 
children'' will model their behavior on that of the older child, 
regardlejss of the sex of the first-born sibling. In terms of sport 
participation, it would be expected that first-born males 
would show more interest in sport than Jirst-born females, 
arid that'their male or female sibling would reflect the first- ^* 
born's orientation. PORTZ (1972) noted that females with an 
older brother are highly represented among colleg6 physical 
education majors, and SUTTON-Sf^lTH and ROSENBERG 
(1970) found that male college students vyith an older brother 
tended to be-^involved in sports including contact sports. 
However, a study by LANDERS (1970) provides conflicting 
evidence. He found that second-born , boys with an older 
sister were more likely to compete in varsity and juntor varsity 
sports at junior high and^high schopi than boys with different 
"ordinaF-sibllng sex statuses". ' 

MADDI (1961) has suggested that a child reared in a 
sheltered environment with over protective parents, parents 
who may themselves be wary of the unexpected, may comQ to 
regard the possibility of the unexpected as threatening and 
unpleasant. The child has not been .'prepared for stimulati/lg 
situations and may have a low need for stimulation. Casual or 
neglecting parents dp not prepare a child cognitive(|pfor a 
range of stimuli, and" consequently, the ordinary cdurse of<\ 
events may appear to be boring and monotonous. This may 
lead to . risk-taking behavior, searching for "kicks" and other 
radically novel experiences jn order to avoid beredom. 
STEINHAUS (1961) has also noted that overprotective ' 
parents may produce.offspring who arie unwilling.tb takerisks 
\n adult life, while those parents who encourage risk-taking In 
their children, either consciously or through neglectj-may . 
develop a high need for stimulation In their chLldreir?.' 
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: Further evidence for the effects of early environment Is 
provided by SALES et ai (1974) who found that individuals 

... with a high need for stimulation were more likely to have been 
raised In a (presumably stimulating) urban environment. By 
■ extending SALES'finding to an Individual's homeenvlronment. 
one nilght assume that larger and more dense families, in 
terms of closeness In age of the children, would provide a 
more stimulating early environment for the Individual and 
lead to a higher need for stiniulation. 

• HypotheMt . , 

Two sets of hypotheses were tested in order to establish the 
relationship between sport participatibh and need for 
'; stimulation, and the early environmental antecedents of need 
for stimulation. On the one hand, it was assumed '^^that 
individuals express their need for stimulation by voluntarily 
choosing to participate in sports which best meet that need, 
and thus specifically hypothesized that:. 

1. Need for stimulation Is directly related to preferred sport 
environ nients. 

2? Need for stimulation Is directly related to preferred type of 
competition. 

On the other hand, it was assumed that individuals' ex- 
pressed need for stimulation is directly related to their' early 
childhood environment, and thus specifically hypothesized ■ 

.1. Individuals from large and/or dense families will tend to 
have a higher need for stimulation than those from smaller 
and/or les#dense families. 

: .2. Later-born individuals will tend to have a higher .need, for 
stimulation than those who are first-born. " 

3. Individuals with an immediately olde; brother will tend to 
have a higher need for stlmu]ation than those with an 
Immediately older sister. 

4. IndlvidCials whose parents were overprotectlve will tend to 
have a low need for stimulation. 

5. Individuals from more permissive homes with less paren- 
, tal control will tend to have a high need for stimulation. 



METHOD 

Subjects 

A total of .309 subjects were tested, 135 males and 174 
females. All of the subjects were enrolled in General Physical 
Education Program courses at the University of 
Massachusetts. Students ctake two of the courses as a 
requlrerhent, so the sample represents a broad spectrum of 
the student body and a range of sport interests. 

Inttniment 

A composite questionnaire was devised to obtain the data 
required for thi§ study. The questionnaire was. printed in two 
forms which differed for males and females o/ily with" regard 
to the Parend-Chlld Relations Scale. It is com posed of .150 
Items arranged Into four parts. Part I deals with. birth order, 
sibling sex. farnily size and density, and preference for' 
environmental dimensions of sport. The sport dimensions 
which such Items as "high risk — low risk" and "faSt — slow"! 
are set at opposite ends of a five-point scale except for one 
multiple choice Item pertaihing to preferred iype of competi- 
tion. These. items are derived fromi several sport typologies 
Including those by KENYON (1968), MclNTOSH (1963). 
CAILLOIS (1961), LOY (1968), and BERGER ^(1970). The 



dimensions are cqmmon to sport In general, but every 
dimension does not nedessarily correspond to every particular 
sport. The dimensions were considered preferable to simple 
statements of sport preference sjnce. in order to establish the 
arousal producing properties of individual sport experiences, 
many more xJetalls wduld be required and these appeared 
problematic in terms of quantification. 

Parts II and IV are the mother-child and father-child scales 
respectively of ROE and SIEGELMAN's (1963) Parent-Chfld 
Relations Questionnaire. They contain items relating to the 
"attention" and the "casual-demanding" factdrs Identified by 
ROE and SIEGELMAN. The "attention" factor pertains to overt 
concern for the child and reflects overprotectlves parents. 
- The "casual-demanding" factor represents a dimension 
between those two extremes. The scale is the only one found 
which may be used with college students' to retrospectively 
assess their parents' child-rearing practices. 

Part III of the questionnaire contains the 54 items of VANDO's 
(1969) Reduclng-Augmenting Scale. The scale was selected 
from among the many available measures of need for 
stimulation because of its convenience for use when testing 
large groups, and because it has shown a strong relationship 
with several established correlates of need for stimulation. It 
has also previously been used in a sport study where it 
successfully differentiated between a variety of sport groups. 

Dlita Collection 

Subjects partfcipated in the study voluntarily and completed 
the questionnaire during a class meeting with the permission 
of the instructor. A debriefing expfalning the purpose of tjie 
study .was given after each testing session. 

RESULTS 

The hypotheses were originally formulated for tht whole 
sample with a view to controlling for sex during subsequent 
analj^sls. However, the findings proved to be quite different 
for males and females, barticularly with respect to the sport 
dimensions. The difference between mean scores on the , 
Reduclng-Augmenting Scale for males and females almost 
achieved significance (i = 1.78; l^gg^ needed for the 5 per 
cent signljlcancis'levef for 'a two-tailed test) and a further 
search of the literature supports the finding that males and 
females do tend to differ in their scores on measures of need 
for stimulation (2UCKERMAN, 1964; PETRIE, 1967). These 
differences justified the treatment of males and females, as 
two separate sampl^. All of the reported relationships are 
zero-order product-moment correlation coefficients (Pearson 
correlatlohs). ' 
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Table I presents the relationships between need for stimula- 
tion and the environ mental dimensions of sport for both males 
and females. It provides reiasonably strong support for the 
first hypothesis since the dimensions which assess the most 
..stimulating aspects of sport (e.g. risk, vertigo, and probability 
Of physical harm) achieved the highest relationships for both 
sexes. Most of the relatlonshlsps appear In the negative 
direction becjause the environmental dimensions are set on a „ 
five-point scale, and in most cases the high-stimulus choice is 
•1* and the low-stimulus choice Is '5'. The only dimensions 
which showed no significance In their relationship with need 
for stimulation for either sex were those which were not 
clearly dichotomized in terms of stimulus iev€i!. The one 
exception to this Is "catharsis'*, although even with that 
dimension t>ie relationships are in the predicted direction. 

Table I - The relationships between need forstimulation and environmental dimensions of sport. 
Environmental Dimensions 



■Team/Individual 
Contact/Non-Contact 
High/Lovy Risk • 
Playful/Serious 
Fast/Slow 
. Great/Little Skill 
Vertigo/No Vertigo 
Physically/Not Physically Tiring 
Explosive Effort/Endurance 
High/Low Probability of Physical Harm 
Aesthetic/Non-Aesthetic Experience ' 
Outdoor/Indoor 

Ascetic/Non-Ascetic Experience 

Tormal/lniormal 

Catharsis/No Catharsis 

Great/Little Strength 

Great/Little ^gility 

Combat?r^ori-Combat 

With/Without an Audience 

With a More/Less Skillful Opponent 

Health and Fitness Important/Not Important 
. Envlronmental/Non-Environmental 
^Chance/Skill 

Complex/Simple Strategy 

High/Low SoCial^ Interaction 

High/Low Level of Competition 

Great Deal/Minimum of Equipment • 

Play/Work 



Males (N = 135) 

— J — 






- .02 . - 




-.17* 


-.20*^' 




-.35*** ' 






-.54*** 


.00 




.06 


-.25*** 




-.49*** 






-.45*** 


-.33*** 




T.64*** 


-.31*** 




— - 


-.07 




- -.13* 


-.31 




-;34*** 


-.05 




-.11 


-.19* 




-.14* 


-.13 , 




-.32*** 


-.14 




-.24*** 


- .09 




-.12 


- .22 . - 




-.38*** 


,-.16* ' 




-.35*** 


-.22** 




-.19** 


-.06 




-.28***, 


-.06 




-.33*** 


-.36*** 




-.17* 


- .09 




-.19V 


-.05 




.12 


-.07 




-.24*** 


" -.08 




-.15* 


-.18* 




-.41 


-.17* 




-.10 ^ 


.05 




-.15** 



• p < .05. 

;p;k.oi; 
•V - <.ooi. 
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Table II shows; the relationships between need forstimulation - c- 

and preferred type of competition. Only two of the types show T: 
marginal significance, direct competition ^for females and 

competition versus arK animate object for males, and , 
therefore the second hypothesis cannot be considered _ ' — ' 

have been supported.- 310^ 
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Table n - The relationships between need for stimulation and preferred type of competition. 



Type of Competition 



Males (N = 135) 



Females (N = 174) 



Direct 

Parailel 

Stiandafd 

Vs. and Animate Object 
Vs. an Inanimate Object 



.02 
-.04 
-.13 

.01 



.13* 
-.05 
-.05 
-.05 
-.07 



* p < .05. 

The hypotheses regarding early environmental factors were 
also without support. The relationships between need for 
stimulation and family structure variables are presented in 
Table III. Again, only two of the variables achieved marginal 
significance in the predicted direction; having an older 
brother and sister for males, and family density for females. 
The hypothesis regarding overprotective parents .received 
isome support for males, the results indicating that males with 
an overprotective mother tend to have a lower need for 
'stimulation than those with a. less protective mother. 
However, the relationship is not strong and none of the other 
predicted relationships between need for stimulation and 
parent-child relations achieved any degree of significance. 



Table III - The relationships between need tor stimulation and family structure variables. 



Family Structure Variables 



Males (N = 135) 



Females (N = 174) 



First Born 
Second Born 
Third or Later Bdrh 
* Having an Older Brother . 
Having an Older Sister 
Having an Older Brother and Sister 
Family Size 
Family Density 

• P<.05. 



.10 
-.03 
-.08 

.05 
-.03'^ 

.14' 
-.06 

-.oa 



.01 
.02 
-.03 
-.02 
-.01 
.02 
.05 
'12* 



Table IV - The relationships between need for stimulation and parent-child relations. 



Parent-Child Relations Factors 



Males (N = 135) 



Females (N = 174) 



' Mother-Attention 

Father- Attention 

Combined-Attention 
. Mother-Casual/Demanding ^ 

Father-Casual/Demanding . 
. Cohibined-Casual/Demanding 



-.20/ 
.04 
-.09* 

•01 
.08 
.05 



• p<.01. 



-.12 
-.04 
-.09 
.DO 
-.06 
-.04 
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DISCUSSION 



The results presented here represent the preliminary findings 
from a study examining the relationship between need for 
stimulation and spoft errvironmental dimensions, and some, 
early environmental antecedents of need fof stimulation. Of 
the seven hypotheses tested, only one received substantial 
supports Four of the remaining hypotheses received marginal 
support in the predicted direction for mates in two cases and 
for females In the other two cases. The marked differences 
between males and females, particularly in terms of the 
stronger relationships between need for stimulation and the 
sport dimensions for women, may Indicate that a social 
desirability effect is presen!t for one of the sexes in terms of 
their scores on either the Reducing-Augmenting Scale or the 
preferred spQrt dimensions. A subsequent factor analysis of 
the two scales may proylde some clue to this unexpected 
result. Social desirability, together with the fact that few of the 
sample'^ere athletes, may have led to the non-significant 
results for the hypothesis regarding type of competition. 

Previous studies showinjg a relationship between need for 
stimulation and sport participation, and between birth order* 
and sport participation, indicate that a relationship possibly - 
exists between need for stimulation and birth order. However/ 
the previous studies have been carried out with athletes, and 
again the lack of athletes in the sample may have led to the 
non-support for the hypothesis regarding tjirth order. A 
similar case may be made^for the hypothesis regarding 
sibling sex. In this initial analysis* family size and density do 
nqt appear to be signlfieant variables in determinii^g need for 
stimulation. 

The Parent-Child Relations Questionnaire, while the best 
instrument available for the purposes of this study, depends 
on memory In eliciling retrospective data, and Is also prone to 
.socially desirable responses.. The finding that males with 
overprotective mothers hiave a lower need for stimulation 
supports the hypothesized relationship and also Indicates the 
traditional importanjce of the mofher-son . relationship. While 
irvthe predicted ^Irisction, the mother-daughter relationship 
did not achieve significance. Casual parental chlldrearing 
practices do not appear to have a significant effect on the 
child's need for stimulation.. 

Subsequent analysis of the data will include factor analyses of 
the various scales, and partial -correlations of the data 
controlling for such variables as i)irth order and sibjtng sex. A 
preliminary' examination of several partial correlations 
appears to indicate that the early environmental hypotheses ^ 
receive^ more support when birth order arid sibling sex are 
controlled. 

The significance of the results of this study may, be coji- 
sldered in two areas. In the study of sport the finding thkt . 
specific high-stimulus sport.'' factors are related tc>, a 
generalized measure of need for stimulation indicates ^that 
need for/Stimulatlon may be an important motivating factor 
related^'to sport participation. Further examination of the 
effect^ of early environmental factors on differences in need 
f(M/stlmulation may lead to a modification of the view that^ 
freed for stimulation Is genetically predetermined.. 

• * ■ .■' •. " ^ : ■ ■ ^- ■ ■ \ /• 
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ACHiEVEMENT MOTIVATION 

AND LEVELS^ 

OF SPORT PERFbRMANCE 



letter M. Usher 

^f;^ The University of Alberta 

Department of Physical EducdMon 
%f Edmonton, Alberta : 

5? It was concluded that there were significant, relationships 
^ between performance levels on the task needs (need to do 
*^well at.a task) of achievement motivation, but. that the 
r supporting evidence was tenuous. In addition It was con- 
V -eluded that an 'aiternaie channel' view, as perceived by 
. ^clolescent athletes, may be operating in sport. 

fi; WEBB (1969) h^s postulated that the major values inherent in 
i; the Ideology* of society's economicstructure, such as equity 
and success. Xvould be reflected In an evaluation of the 
::- garrie situation, and that the relativie position of these values 
•V.would change over time as the child's Interest and involve- 
r. ment; progressed from the play of the very young to the 
^. games and organized sport of adolescence. Increasingly 
: more values would be placed or^ . skill and success... a 
/ process which Webb labellied the "prdfessiofialization of play 
; attitudes. His hypothesis was borne out. Webb attributed the 
fact that male adolescents are socialized into an acceptance 
.of an achievement orientation to facilitate their effective 
participation in economic life. , 

- The concept of achliBvement'motivation has beenx?eveloped . 
• by McCLELLArs|D. ATKINSON, CLARK, and LOWELL (1953) " 
^ ahd^i defined as "cdncer.n over competition with s{andards 
of excellence.-' for example, winning or doing as well as or 
better than someone else. These standards of excellence arid 
the behavior which Involves either 'competition' with those 
standards^ of excellence or attempts to meet them, if. 
successful, produces positive effects or. If unsuccessful, 
negative effects. It follows that these cultures which stress 
-.competition with standards of excellence or which insist that 
the chllCibe able to perform certain tasks well by himself 
should produce children with high achievement motivation 
(ROSEKI. and D^ANDRADE, 1969). 

Research (COLEMAN, 1961; FRIESEN, 1969) demonstrates ■ 
:that sport achievement is far and away more Important as a -, 
value among adolescent boys than achievement in Other 
spheres pf their life. On the. basis of his findings. dOLEMAN 
concluded that the Image of the sport star is most attractive 
^ for boys. Achievement Is made most visible by the addlescertt 
sport structure. . , . / . ; 

yAssuming adolescents desire to be successfuj, known and 
.jrecbgnlzedr and the aforementioned studies do indicate 
<. such, then one consequence of the visibility of achievement In 
gsport vyould be the desire to achieve In thes)§ particular areas. 
JriPerhaps what we need. to know are those relationships which 
gexist between the adolescent's. level of achievement motlva- 
|tlon *and the level of performance that he attains In sport. A 
Iccmmocj^assuniption appears to.be that a prerequisite for 
jattalnlr^ a high level of performance is a high level of need 
l^cljlevempnt (McCLELLAND, 1955; SMITH, 1§64; WILLIS ' 
Vand.BETHE, 1970; SINGER, 1972)/ 

IPf'^'^Y perhaps, best represents those writers who hold the 
ISPnvlctlon that a. specific combination of personality traits, 
|wJth ■ achievement motivation as the focal characteristic. 
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differentiates the superior performer from others In the same 
activity. CRATTY (1970) feels that the world class athlete. In 
particular, possesses.extraordlnarlly high needs for achieve- 
ment. Such a stand, however, needs clarification (RUSHALL 
1970). 

♦ . ' ' ' 
• It Is becoming Increasingly clear that our society requires 
large numbers of highly trained, achievement-oriented peo- 
ple to perform the numerous specialized, roles found in a 
complex- social system. ROSfeN (1959> believes that for our 
society to function smoothly, or to even continue to operate at 
. all for very long, will depend In part on our willingness and 
ability. to provide talented and motivated people-with -ade- 
quate training and sufficient opportunity to utilize their skills 
and achieve their goals, ROSEN admits that these goals will 
vary of course with the Individual, Yet In most cases an 
Individual^ goals will reflect to some degree the/norms and 
values/qf the society in which he lives. Two values which are 
relevant to goal striving are achievement and success, 
-Achievement. refers to exceptional accomplishment doing 
a task well ; , success emphasizes social rewards. It is 
reasonably clear that In our society one would like to believe 
that achievement and success, though different, are related 
and . that one will follow* the other. Which Is to say, that 
achievement will be recognized and bring with it the social 
rewards associated with success. 

There .is speculation that the motives which regulate and 
energize an individual's life pattern are transferred to specific 
behavioral situations; thus,, given the. existence of a great 
many factttrSj^success-orlented Individuals may seek to fulfill 
their ach1e<wnent needs,.through spdrt,. especially the com- 
petitive variety, Paul WEISS (1969) suggests that one of the 
.few ways in >yhich youth may exhibit excellence Is through 
physical endeavours, using their bodies as the vehicle for 
acquiring a measure of greatness. V" 

Just as people differ markedly with respect to their aptitudes 
they also vary widely with respect to the maximum level of 
performance that they achieve (KELLY, 1967), In general 
one's aptitude sets a limit both on the rate of learning and on 
the maximal level of accomplishment, but there is far from a 
one-to-one relationship between aptitude and level of perfor- 
mance. Skills and knowledge are acquired only through 
practice and study, and one must be motivated to apply one's 
aptitudes to the acquisition of game skills and strategy 
knowledge. Resulting as they dafrom the combined effect of 
aptitude .and practice. Individual differences In . levels of- 
performance and achievement are likely to be even greater 
than differences In aptitude (KELLY, 1967). 

The competitive sport situation requfres a top level adoles- 
cent performer to spend a considerable proportion of time In 
training and competitive situations. For example, three young 
Edmonton figure skaters recently stated that they each 
respectively spent 40, 65, and 75 hours per we6k on the Ice 
(Edmonton Journal. January;24, 1975). Though the propor- 
tlonc^of tinie given to the sport programme will vary with the ' 
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intensity of the situation^ this is stilj perhaps a greater amount 
in proportion to time spent In otfTer specific environments. If 
one accepts that achievement Is primarily environmentally 
determined (McCLELLAND, 1965), it could be asserted that 
the dominant environment of sport for an aspiring adolescent 
would have a marked effect upon achievement 

The beh&vior of people with high achievement motivation is 
characterized by persistent striving and general com-, 
petitiveness (rOSEN and D'ANDRADE. 1959). It would follow 
from this, other-things being equal, that boys with high 
acHii3vementfnotivation would perform better than those. with 
low motiyatior^. In other words, there is a presumed 
relationship between the score of nAch and the results of the 
activity of tlje athletes, for example, the progress. in a sports 
career., p 

MORGAN (1972) claims a review of the sports research 
literature reveals little as to the effect of the various types of 
incentives on' physical perfornjance. The measurement of 
achievement needs in athletic activities is still in its infancy 
according to CRATTY (1973). In general, the more familiar 
measures'of achievement needs^do not always differentiate 
athletes froni non-athletes or superior from moderately 
successful athletes. ; 

BETHE and WILLIS (1968) in two independent studies Jn- 
vsstigated the possible function of achlevernent in success in 
beginning handball and inter-collegiate wrestling. Though 
.they concluded that success in Inter-collegiate wrestling and 
beginning handball were not related to achievement motiva- 
tion for the subjects investigated thsy recommended tha,t 
additional research examine the possible rel^tionsbiR,jbf 
achievement motivation and success in different sport ac-* 
tivities and among different skill levels. VANEK and HOSEK 
(VANEK and CI=?ATTY, 1970) hypothesized'that the need for 
achievement is present in all individuals to varying degrees. 
This study attempted to ascertain, to' what degree achieve- 
ment motivation is present in adolescent soccer players at 
'different performance levels. 



METHOD 

Sublects — Fifty-four male adolescent soccer players whp 
;anged in age from fifteen' to eighteen years were the 
'♦subjects for this study. The players were placed in one of 
three treatment groups depending upon the performance 
level attained. Eighteen boys who were nriembers of the 
Canadian National Youth team were group 1 (National) 
subjects. Tlie eighteen' players comprising the Alberta 
Youth ttfam were group 2 (Provincial) subjects. The 
remaining eighteen subjects were drawn from two Edmon- 
ton youth teams, and were included in treatment group 3 
(Club). . 

Experimental, design -r A four by three cell design was set 
up so that the results could be treated by a one-way 
analysis of variance. The two independent variables were 
three performance levels of soccer compi^sed of groups of 
adolescent boys andjour self-report questionnaires. 

instruments — The Two Scales to Measure Achievenient 
Motivation devised by Costello (1967) and two scales Task 
Soccer Specific and Success Soccer Specific, modified 
from Costello's scales by the author to measure achieve- 
ment motivation in a specific sport situation were ad- 
ministered. Costello's Scale/l is a ten-item questionnaire 
that measures the need to do well at a task. Scale 2 is a 
fourteen-item questionnaire that measures the beed to be 
a success. 



Results and DiscussSor;. 

The data collected consisted of the scores for each subjecfon 
four self-report questionnaires. The four questionnaires 
provided scores for each subject on the need to do well at a 
task (GN), the need to be a success (GS), the need to do well 
at a task specific to soccer (TSS), and the need to be a 
success specific to soccer (SSS). 



Table 1 r Cell means matrix. 




GN 


GS 


TSS 


; SSS 


National 
Provincial ,^ 
Club ' 


5.7778 
r7.6667 
7.0000 


5.779 
7.2222 
7.0556 


• -7.0556 
8.4444 
6.8333 


7.3333 
7.0556 




Table II - Summary of the one-way analysis of variance of the GN scores between the threegroups. 


Source of v 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 
Squares 




Between groups 
Within groups 


33.036 
111.11 


2. 
51. 


16.52 
2.18 


7.58* 



• p <.001. 
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A one-way analysis of variance using a DERS computer 
package (Anova 15) was performed on the data. The informa- 
tion output by the programme is-summarized in Tables l-VII. 
Tables II, IV, V, and VII present summaries of the one-way 
analyses of variances (Anova 15) between the three ex- 
perimental groups on each of the four scales. Of the four one- 
way analyses of variance, only the one-way analyses of 
variance' of the GN scores (Table II) arid TSS scores (Table V) 
found that significant differences existed between the ex- 



perimental groups. A Scheff§ multiple comparison 
(Ferguron. 1971, p. 270) of the GN and Tss group means 
revealed that both Provincial and Club groups had 
significantly higher level of achievement motivation (need to 
do well at a task) than the National group (Table lll)^^nd the 
Provincial group had significantly higher levels of achieve- 
ment motivation specific to soccer (need to do well at a task 
specific to soccer) than both the National and Club grouos 
(table VI)/ 



Table III - Probability matrix for Scheff6 multiple comparlsonaof means between groups on the GN scale! 


National - Provincial 


Club 


^^^'^ona\ i.OOOO - 0 0015 
Provincial ^ qqqq 
Club 


0.0543 


0.4058 
1.0000 




^ y . .... - ...^ 
Table IV - Summary of the one-way analysis of variance of the GS scored between the three groups. 


Source of ! Sum of Degr'^sof ^ Mean 
^"'''^"o" • ^ Squares . Freedom Squares 


F 


Between groups 18.777 2. 9.39 
Within groups . ^ 440.72 51. 8 64 


1.09 



fable V - Sumiiiary of the one-way analysis of variance of the TSS scores between the three groups: 


Source of Sum of 
Variation Squares 


Degrees Of Mean 
Freedom. Squares 


F 


Between groups 21.444 
Within groups 165.88 


2. 10;72 
51- ' 3:25 


3 30* . 


• p<.05. 






Table VI - Probability matrix for Scheff* multiple comparisons of means between groups on the TSS scale. 


National 


Provincial 


Club 


National 1.0000 

Provincial 

Club 


0.0790 
1.0000 


1.0000 

^0,0790 




1.0000 




T^iS--^" "^"'"'"^''^ °' oift-way analysis of variance of the SSS scores between the three groups. 


Source of Sum of 
Valratlon Squares 


Degrees of Mean 
Freedom Squares 


F 


Between groups 5.5925 
Within groups 423.38 


2. . 2.80 
51. 8.30 


0,34 
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The failure of the National group to score significantly higher 
on the GN scale may be explained in any one of the following 
ways. To begin with, although Costello spent a great deal of 
tline developing his questionnaire It still may not be a valid or 
sensitive enough device to measure an ind vidual's need for 
achievement. If one rejects this explana^ i then it may well . 
be that the National experimental group does not truly 
represent that Specific performance category. If one rejects 
both of these explanations for the results found using this 
questionnaire, then it may be concluded that the common 
assumption that one needs a high level of nAch to attain a 
high level of performance (McCLELLAND, 1955 ; ROSEN and 
' D'ANDRADE. 1959; SMITH, 1964; WILLIS and BETHE, 1970; 
SINGER, 1972) is not tenable. This conclusion is further 
supported by the non-significant differences from the scores 
obtained between the provincial and club experimental 
^ groups. - ' 

If'one is unable to accept this conclusion then perhaps we 
' must concur with the speculation that the motives which 
regulate and energize an individual's life pattern are 
transferred to specific behavioral situations, such as sport. If 
we accept this explanation then it may be improper to 
measure the achievement needs of athletes on scales that are 
not devised to tap specific needs. ^ 

The analysis of the' TSS scores found a significant difference 
between the Provincial 'group and both the National and Club 
groups. 

The analysis of the TSS scores found a significanfdifference 
between the Provincial group and both the National and Club 
groups. 

The failure of the National group to score significantly higher 
than the other two-eixperimental groups presents a rebuff to 
CRATTY (1970) and OGILVIE and TUTKO (1967) who feel ihat 
achievement motivation, as a focal' characteristic, differen- 
tiates the superior performer from others in the same activity. 
Though RUSHALL (1970) and the data presented here tend to 
disagree with CRATTY, and OGILVIE and TUTKO, there may 
be explanations to support their thesis. 
An explanation for the findings of the lower TSS scores for 
the National group may be attributed to a shift in behavior 
from 'instrumental' to 'consummatory' (BIRCH and VEROFF, 
1966). In other words, having attained a position on the 
National team the members have achieved their goal, and 
hence are no further motivated to strive intensely to perform 
well. If one a'ccepts this explanation then perhaps one can 
speculate that those members of the Provincial group have 
not yet reached their level of aspiration and thus are involved 
in instrumental behavior, according to the BIRCH and VEROFF 
paradigm. It may also be true that the Provincial group have 
not, as yet. reached their maximal level of skill accomplish- 
ment. , - , 

We must also avoid the mistake of assuming a pr/or/ that the 
strength of the achievement motive may be inferred simply 
and directly from some particular type of behavior 
(McClelland, 1961, p. 39). we must therefore consider that 
actual achievement is not a safe index of the strength of the 
. need to achieve. 

The analyses of the GS and SSS scores fpund no significant 
differences between the three experimental groups. 

Two values which are considered to be relevant to goal 
striving are achievement and success. Achievement refers to 
exceptional accomplishment — doing a task well: success 
emphasizes social rewards. It seems to be reasonably clear 
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that in our society one would like to believe that achievement 
' and success, though different, are related and that one will 
• follow the other. If one agrees that they are different and 
related then we might expect to see a high, negative correla- 
tion coefficient. 

The analysis of the scores between the GN and GS scales 
revealed that there was no significance in tipe correlations, 
either positive or negative. 

The' proposition forwarded by VANEK and HOSEK (1970).is 
that the motive for achievement is deeply established In the 
human personality and thus is relatively unspecific. That is, it 
will also be expressed in sport. This thesis is partly supported 
by the analysis of the data for the GN and TSS' scales. A 
significant positive correlation was found between these two , 
scales in both the Provincial and Club performance 
categories. If one accepts the thesis of VANEK and HOSEK. 
then perhaps, as the results of this study partly indicate, it 
may be acceptable to measure an athleje's nAch on non- 
specific achievement motivation items. 

But, as WEISS has suggested, physical endeavour is one of the 
few ways in which youth may exhibit excellence. His view Is 
supported by both COLEMAN and FRIESEN who, as was 
indicated earlier in the paper, have demonstrate^! conclusive- 
ly that sport achievement is far-and away more ihriportant as a 
value among adolescents than achievement in other spheres 
^of their life, and the data illustrated in Table I tends to be 
supportive. 

If one rejects the stand of VANEK and HOSEK and accepts 
the suggestion that achievement is primarily envirx)nm*entally 
determined (McCLELLAND, 1965), that Is, that sport achieve- 
ment is determined In a sport environment, then we could 
expect the data analysis to reveal a high, negative correlajion 
between the GN and TSS scales.. 

A study fc'y BROVERMAN, JORDAN, and PHILLIPS (1960) 
demonstrated an inverse relationship between day-to-day 
achievement striving and achievement in a specific environ- 
ment, such as sport, and thus suggests an alternative ^ 
channels view of the expression of achievement motivation. 
Essentially they are saying that persons who are blocked in . 
expressing achievement motivation in 'real life' might be 
expected to show a great c^eal of striving on a task which 
might be more relevant for them. One might extend this 
thought even further and argue that those subjects in this 
stijdy who are able to express their achievement needs in'life 
should have no need to exert themselves on tasks which may 
be considered apart from real-life concerns. Such persons • 
might be expected to show little striving in the soccer sphere. 

A negative correlation coefficient was found between these 
two scales within the National performance category but it 
was not significant. This finding gives slight support to the 
alternate channel view of BROVERMAN and his colfeagues. 

If one accepts the position put forth in the discussion under' 
the GN and GS scales then one might also accept a similar 
position for the TSS and SSS scales. That is, the variables 
*task' and 'success' as they relate to soccer are related but 
different. Therefore, we would expect to see a high, negative 
correlation coefficient evolve from the result of the analysis. 
Such, however, does not materialize. 

the National and Club performance categories reveal a 
significant, positive relationship between the TSS and SSS 
variables. One might speculate that, for these subjects, ■ 
attaining success in soccer is equated with excellence in 
performance. If one accepts an earlier suggestion that the 
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Provincial group have riot yet attained their mean level of 
aspiration, and are still engaged in ir-jtrumental behavior 
then one might interpret the data to indicate that they as a 
group, are more concerned with achieving a standard of 
excellence In the performance of a soccer task than th§y are 
with the success connotations that rpay be attached to that 
performance. One might also speculate that this striving for 
excellence could be the result of environmental conditioning 
In those^ subjects whereas the subjects of the other two 
experimental groups might interpret good performance and- 
success as being one of the same. 

. , The analyses of the, data revealed that each performance 
category obtained a significant, positive correlation coef-' 
' ficlent for. the two. variables. GS and SSS. The Provincial and 
*CIub performance levels both received high correlation 
coefficients (r = .803 and .835 respectively). The raw scores 
.of the National group, though indicating a significant coef- 
ficlent (r = .460), suggested that success in soccer was more 
Important than general success. 

It Is recommended that further study of the achievement- 
motivation-performance level theory is required to plarify the 
degree and direction of the differences in achievement 
motivation scores between performance categories It is also 
suggested that further study be undertaken to develop sport- 
specific achievement motivation items that will possess the 
sensitivity required to accurately measure ?he athletes' 
achievement motivation in a sport environment. A further 
suggestion is that future measures of achievement motivation 
be compared to sqores of other incentive systems that may 
be operating for the athletes and that the information gained 
be used in more paractical diagnostic and prognostic terms 
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PRE AND POST PERFORMANCE 
FACTORS IN ORIENTEERING 



EvMynl.BIrd 

University of Guelph 



Orienteering Is a physlcaL activity which requires decision- 
making, physical speed, endurance and strength but involves 
rlow risk factoiiJdiLJhe^t^^^ both 
•.yxom^ttlvelmHr^^ participation, consequently par- 

7/ ticlfiants exhibit innumerable qualities and quantities of 
movement. It is also characterized as an Indirect competition 
since the participant struggles against an objective standard 
rather than a lace-to-face opponent. These characteristics 
may make orienteering unique as a sport arid to understand 
the pre-performance influences, the movement itself and the 
, post performance characteristics yvould seem to necessitate 
. an InterdiscipMnary holistic study. The purpose of this paper 
Is to explore the portion of a holist'ic studyspecifically related 
; to the values, activation, personality'ahd social behaviour of 
. y adults and children participating in orienteering Jn Ontario. 

In keeping with the need for a theoretical basis for ext 
perimental-research'the following paragraphs {briefly cover 
several thegrles and th6 literature which may assist in 
explaining pdrforxnance in the four areas investigated in this 
paper. Particular emphasis Is given to activation levels 
preceding the movement and post activation levels since it is 
assumed that the movement experience is in part responsible 
. for changes In the acti^vation levels and that the performance 
activation level reflects the quality and quantity of the move- 
ment. 0 ' 

Theoretically one's nhost extensive movemente- aro in those 
physical activities which one believes are mbst itriportant or 
meanlngfjjI.'The perceived value of an activity would be a 
r.*..pre-perfbrmance factor influencing the quality and quantity of 
the subsequent activity. Using the 'Instrumental value" con- 
cept KENYOfsl /(i968a) developed the Attitude Toward 
Physical Activity Inventory (ATPA) which indicates six sub- 
domains of: possible values of physical activity! Reviews of 
studies utilizing KENYON's ATPA Inventory (DOTSQN and 
STANLEY, 1&72) indicated inconsistency as to the extent of^ 
. the value orthe six characteristics of activity. It was fpund that 
generaradreenient .existed for the health, catharsis and 
aescetic /Scales whereas there was disagreement /on the 
social s^ale between various studies. DOtSON and STANLEY 
sugges^ted that the perceived values of .activity seem depen- 
dent upon such factors as athletic achievement and type of 
• activity rathe»; than suc^i factory as sex. In an additional study 
by HI^GGS (1972) no (^fferences in attitudes were found 
between good and averdoe female athletic competitors on 
the six ATPA scales. However, in another study the ATPA 
scaje scores given before af\d after eight weeks of physical 
activity recorded a signiflcaht difference in total- attitude 
toward activity for a small grou^f male and.female universl- 
ty\students in a group therapy pVogram (WATTS, 1971). 



A second pre-perfprmance factor, le the personality of the 
participant. ^Slnce personality' is aXbasic-determinsint of 
behaviour, numerous spprt psycholodtets have investigated . 



HARDMAN (1973) extensively reviews the 16PF personality 
data on male athletes and concludes that sport performanoi 
is associated with such traits as dominance, low tension, 
emotionality, anxiety and independence. He states thatyWith * 
the exception of Intelligence the trait scores show greater 
deviation from the general population mean for less-able 
athletes than for international athletes. "The personality 
profile, for this latter group shows greater personal adjust- 
ment than that of the less competent players but it is not 
superior to that hypothesised for the general population" (p. 

In depth studies comparable to HARDMAN's (1973) but on 
female, athletes have not been undertaken. However, BIRD' 
(1971) has noted a consistency among female athletes on the 
traits of high abstract-thinking, tough-mindedness and asser- \ 
tlveness. GERBER. FELSHIN et a/ (1974) provided guidelines 
for additional indepth. and longitudinal studies of female > 
athletes so that possible relationships between personality 
and performance may be seen. MARTENS (1975) discussed ; 
past research weaknesses and suggests directions including 
the disposition — situation interaction approach for future 
research in sport personology. 

LOCKHART (1971) administered the ATPA. Wpar-Physical 
Education Attitude inventory and the 16 PR (Form 'a) to 200 
university women students. Sixteen of the personality factoids 
related .significantly to positive attitudes toward physical , 
activity. 

No studies . on the personality of orlenteerers were located jrr^^ 
the literature. ^--^ 

A third factor which may influence movement and y;hich is of 
interest during the pre-performance. performance and post- 
. performance periods Is activation. It has been suggested that 
activation is an integral part of personality and motivation 
FISKE and MADDI (1968) hypbtheslz^ that the core tendency 
of a person's personality is his "customary level of activation" 
DUFFY (1962) states that more specifically it is the fluc- 
tuations in activation that correlate with behaviour. She 
reports a positive relationship between ease of activation and 
unstable or neurotic behaviour. In addition. FISKE ahd '^ 
MADDI (1968) suggest that attempts , to maintain one's 
^.customary level of activation causes one to engage in impact- 
' decreasiij^ or increasing physical activity. 

The terms j'arousal" and "activation" are generally used in the 
literature to refer to the same phenomena. "Activation" is 
employed iKthis paper to refer to the total organismic energy 
release (DUFFY. 1962) or "one's level of alertness, tension, 
excitement, arousal, or energy" (ALDERMAN. 1974). 

HARDMAN (1973) discusses the literature on arousal in terms 
of neural response and the YERKES-DODSON inverted — U - 
hypotheses and indicates the influence of various personality 



- possible relationships betw^n persoWity and physical- — trail's upon the performance curves of^pe^^ 
performance but to date np theorles^ha^ BeerTdeveloped. these traits. He concludes that ;J:3 research suggests that: 



/ 
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1. The more. Introverted person has a lower threshold level 
than the extroverted person. 

2. The more Introverted person would perform better under 
conditions of lowered arousal and worse under conditions 
of higher arousal. 

3. The more extroverted person would perform worse under 
conditions of lowered arousal and better under conditions* 
of higher arousal (p. 108). 

OXENDINE (1970) summarizes the literature on activation in 
^« terms of motor skills and makes the fotlowi^ng 
generalizations: < ^ 

1 . A high level of arousal Is essential for optimal performance 
Involving strength, endurance and speed. 

2. A hfgh level of arousal Interferes with performances 
Involving .complex skills, fine muscle niovements, coor-. 
diriatlon, steadiness, and general concentration. 

3. A slightly-above-average level of arousal is preferable to a 
normal or sub-normal arousal state for all motor tasks. 

The question follows as to what is the optimal level of 
activation for maximal performance In orienteering and which 
assessment tools are most valid. ' 

• THAYER (1967) suggests cdntrolled self-report as an 
'"^native measurement form 6f activation to the » ual 
physioiogical assessment of groups of participants. The 
factor analysis of the Actlvatlon-Deactlvation AdjectlvQ Check 
List (AD-ACL), developed by Thayer to measure the extent of 
activation' and deactivation, yielded four factors representing 
different points on a hypothetical continuum. According to 
THAYER (1971) these factors correlated substantially^ with 
physiological variables and reflected significant activation 
changes from diurnal sleep-wakefulness variations and from 
an impending college examination. v 

. The only other studies.using Thayer*s Actlvation-Deactlvation 
^^djective-eheck iTlst (AD-ACL) found in the literature have 
' been conducted at the University of Guelph. TONG et bI 
(1973) using the AD-ACL in a study on smoking reported that 
the Check List showed that the Ss became more sleepy, tired 
and drowsy after nicotine ingestion. LYON (1974) however, In 
a subsequent study of ethanpl and nicotine effects, found no 
significant differences on the subjective ratings of Thayer's 
Check List. SMITH (1975) found that the Ss* scores on the 
General Activation scale of the AD-ACL recorded an effect 
after his Ss Ingested nicotine apd caffeine. 

TONG and LEIGH In research In progress althe Department of 
Psychology, University of Guelph, found physically inacfive 
male university subjects^ whip, responding to the AD-ACL, 
' recorded activation scores of l^s^han 60% and deactivation 
^.---scores as high as 66%.* . . ' 

use of the AD-ACL 



No studies were found which reported th 
with physical activity. 



A fourth theory which may explain the movement patterns 
and behaviour of orlenteerers before, during and after 
performance may be the need or drive for self-esteem and 
self-evaluation through social comparison, which in turn 
Influences affiliation (FESTINGER. 1954). MASLOW (1970) 
states that esteem needs can be divided into two categories: 
first, are needs involved with achievement and mastery and 
secondly, are needs involved with prestige find recognition. ' 
More specifically ALDERMAN (1974c) explains that: 

People have a uni-djrectional drive upwards in terms of 
improving or changing their ability levels in the Western 
world. iVs Important to perform welt in our society. JSoclai 
comparison with respect to ability evaluation, is the 
process participants in sport engage in for this evaluation, 
(p. 49) 

1n one of the few psychosocial orienteering studies reported 
In the literature PEEPRE (1974) gathered the Ofiinlons of 
novice orlenteerers In order to evaluate and Improve coUrses 
and competitions. He noted that, "The vast majority of 
participants realize that orienteering exists as the activity 
which the individual creates according to personal desires" * 
(p. 3^. Competition arid self-evaluation motives appeared to 
exist in these beginners since over 50% Indicated that they 
tried to complete the course as quickly ias possible and over 
70Vo Indicated a desire to place well at the finish. A desire for 
social acceptance, self-esteem. i^iasterV or an Increase ^in 
aspiration level may be present In the frequently expressed 
Intent of the novice orlenteerers to move Into more difficult 
courses and elite classifications. Half of the . respondents 
experienced a feeling of "pressure" associated with com- 
petitlvenessj This .pressure may be related to an unac- 
customed or undeslred level of activation and may bie evident^"^ 
when activation level or tension traits are assessed, k 
sentiment frequently expressed by the respondents was that, 
"once In the woods the orlenteer Is on his own; he may feel 
pressured, but that Is essentially a pe/sonal choice" (p. 4). 
F^EPRE concluded that orienteering Is one of the few sports 
flexible enough ..to accommodate both competitive and 
recreational opportunities. 

PURPOSE 

This study Investigated pre-performance factors Influencing 
human movement and factors subsequent to the movement . 
from vyhlch one might infer movement processes. The study 
attempted to: * 

1. investigate the relationship of participation to perceived 
values of physical activity. 

2. Assess the influence of movement upon activation level 
through the following investigations: 

(a) The comparison of activation levels of male and 
female participants. 

(b) The comparison of experienced elite and inex- 
perienced elite competitors. 

(c) The comparison of activation levels of elite 
(competitive) and open class (recreational) par- 
ticipants. 

(d) The compai ison of activation levels of individuals in a 
v vigorous outdoor; activity to those of laboratory sub- 
jects involved in passive tasks in previous studjes. 

3. Assess the discriminatory ability of tjie- Activation — . 
Check List for vigorous physical activity 



Assess the 
Deactivation 
groups. 



3 
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Determine the personality traits of male and female, 
successful and less successful elite and open class 
participants. 

Determine the criteria of a satisfying day's experience In 
orienteering. , 



METHOD 

> 

The cpmpleted study will be limited to 225 male and female 
' subjects from thei ages of 14 years and upward. The subjects 

will be participants In "A" class orienteering meets held In 
; Ontario and will be selected ffom persons competing in the 

Quelph Spring Festival meet, the Ontario Championship and 
: the Canadian Championship.. 

A minimum of 10 males and 10 females In each elite and open., 
category ai;id a minimum of 25 men In the elite blue course 
. will provide the minimum of 225 respondents. The portion of 
the Investigation reported in this study; contained data from 
the Guelph meet held in May. 1975. As entries for the Guelph 
meet were received a letter requesting the orienteerer to 
participate In the study, a background information sheet and 
the KENYON ATPA werQ.sent to men and women, boys and 
girls 14 years and over In each of the elite apd open classes. 
The THAYER AD-ACL was completed at the meet by each S in 
the pre-start area of each course and the same check list was 
repeated Immediately upon crossing the finish line. Each 
subject then received a mailing envelope. containing the 16 
PF (Form A) or the Jr. — Sr. High School Personality 
Questionnarre to be completed at. home. 

All- self-report measures were hand Scored as'prescribed by 
the test directions. General population norms were used with 
the 16PF. The AP-ACL- acoring sys'tem Is a Likert-type five 
point scale from which raw scores were converted to percen- 
tages. A priori weights were, used to^ score the ATPA 9ince 
NUNNALLY (1967) recommends the unweighted summation 
of Item scores. 



RESULTS 

Observation of the movements of orienteerers during the 
meet showed that some Ss ran, others walked, some went In 
family groupis. some chatted and even stopped to help others 
who were lost. At check points some sighed with relief, some 
fell to their knees and a few looked confused as to the 
jdirectlon In which to continue. At the finish line some were 
-eAhausted,-some were happy to find the gate but regardless 
of what happened on the course the majority of Ss seemed to 
immediately compare their problems and successes with 
ianother orienteerpr. 

Gross observations of this type made in the%eld stimulate 
questions related tps movement but are impossible to ac- 
curately record and do not provide data on why the Ss 
participate in this movement experience nor the processes 
involved In the inovement. Consequently as a starting point 
^ for the study of orienteering Self-report, measures were 
undertaken.' .Vv-^' 

The number of respondents to each of the self-report 
instruments is shown In Table I. Response to pre-meet forms 
was greater than to either^meet or post meet forms. A total of 
56 Ss took part in this portion of the study. The small'sample 
size In some of the orienteering classes necessitated placing 
the Ss in only four groups and precluded statistical analyses 
at this time, consequently only percentages and trends were 
'Siscussed. 



Table 1 - Number of Respondents to. Each Self-Report Instrument Within Each Group. 




, Demographic 






lePFor 


Group 


Ouestlohnairo 


ATPA : AD-AC L 


jp.-SR. HSPO 


Adult Males 


27 


28 


18 


18 


Adult Females 


11 




8 




School boys 


10 


9 ' 




6 


School girls . 


5 




/l 


"3 


TOTAL 


53 


53 - 


36 


33 



The demographic information indicated that 71% of the adult 
orienteerers were in professional occupations and 84% had . 
formal education beyond Grade Thirteen. These orienteerers. 
. ^ PS'^^cularly the men, were quite experienced competitors 

since they had participated in an average of 20 meets. 

Seventy-six per cent of all Ss stated that a successful day of 
orienteering Implied an Improvement in the time it took them 
to complete the course and that they found the control points 
more easily. The next largest percentage. 41%. indicated that 
meeting friends made the greatest contribution to" a 
. . successful day. Only 18% felt that winning was the most 

- Important criteria of a successful day. 

' ' 3.22,: ' ^ ■ . ' 
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In response to the Attitude Toward Physical Activity Inventory 
bo\jf\ the adults and school children of both sexes were most 
^positive to the cathartic value of activity (table 11)^ AN four 
groups also expressed positive attitudes toward the social 
and .health values of activity. Adult males were the most 
positive toward the aesthetic aspects of activity whereas 
females and school boys were negative to this factor. Physical 
activity did not have aiscetlc value for the adults but It did have 
a limited value for the school children. The school chlljdren 
expressed a more positive attitude toward the presence of 
vertigo In activity than did the adults. 

Adult males and females . seemed to differ In their self- 
reported values only in that females were more positive to the 
social value and males more positive to the aesthetic and 
vertlgof values of activity. 

There appeared to be no great differences In attitude toward 
the six factors of the ATPA held by the male elite as 
coTnpared to the male open class participants. The number of 
fenfiales ^and school children was* too. small to warrant 
statisticaV treatment at this time. 



Table 11 - ATPA (DVIf ) and ATPA (DM) Sub-domain mean and rank scores for each group. 










Sub-domain 




Social 


Ranic 


Health 


RanIc 




Rank 


^ ^Rank 

Aesthetic 


Cf^tharsis 


Rank 


Ascetic 


Rank 
















Group 

Females 

Schoolgirls 


. N 
13 
3 


36.23 
38.33 


1 

3' 


46.93 
48.66 


5> 
3 
4 


36.70 , 
45.00 


6 
1 


34.37 4 
36.66 6 


40,77 
43.33 


2 
2 


28.23 
.34.33 


5 


Males 

ISchool boys 
Total 


28 
9 
53 


41.03 
47.33 


4 

2 


42:68 
43.44 


2 
4 


37.28 
43.77 

V. 


5 
3 


. 42.60 3 
36.11 .6 


40.32 
44.00/ 


1 
1 


36.07 
41.00 


6 
5 



The 16 PF profile of 18 male adult orienteerers based upon 
general population norms Indicated that this group was bright 
(B), affected by feelings (C), sober (F), shy (H), self-sufficient 
(Q2). and tense (Q4) in comparison with the average range of 
sten scores,. Dividing the scores of this group of male 
orienteerers Into 9 elite and 9 open class participants resulted 
In profiles which seemed to indicate that the elite were higher 
Jn abstract-thinking, tender-minded, suspicious ancf less self- 
-sufficient than the open class participants. 

The six females adult orienteerers' profile scores based upon 
'college nornis showed them to be reserved, bright, 
emotionally' stable, assertive, conscientious, venturesome, 
' suspicious, imaginative, apprehensive, self-sufficient and 
controlled in compar^on with the average range of sten 
scores. 
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The profile scores of the6 school boys "responding to the Jr.- 
Sr. IHSPQ all fell within the average range except for a higher 
score on enthusiasm. Toafew female school girls completed 
their personality Inventories to warrant drawing a profile at 
' this time. 

THAYEI5 (1971) considered the General Activation (Q.A.)-' 
factor to best represent moderate activation feelings which, 
did not particularly describe feelings associated with anxiety 
or high stress. In addition, this factor correlated more 
consistently with physiological composites than this other 
three factors. The pre and post activity G.A. scores for each 
sex showed a similarity in pre-activation levels but a much 
lower post-actlvatlon score for school boys and females than 
for males (fig...1). THAYER (1971) indicated that the 
Deactivatlon-Sleep factor' had been stable on all factor 
analytic analyses and that there was a possible inverse • 
correlation with the General Activation factor. This would 
appear to be true for this sample of orienteerers sjnce the 
pre-activlty scores were very similar, and the school boys' and 
to a lesser extent the females' post activity scores rose to a 
greater extent than did the scores for males (fig. 2). 

the s^me characteristics for each group were also evident oh 
the High Activation scale (fig. 3). THAYER (1971) indicated 
that the General Deactivation factor had been the least stable 
of all factors. This factor did not appear to differentiate 
between groups nor between pre and post activation levels 
for this group of orjenteerers (fig. 4). 
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FIgura 1-Pr« and pott scores for each group on tho 
goneral activation scale. 



Figure 2 - Pre and post scores for each group on the 
^ deactlvatlon-sleep scale. 
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Figure 3 - Pre and pott' scores for each group on the high ^^8""'^ ^'^^^ P®»* ^^^^ ^roup on the 

. activation scale. . geneilil deactivation scale. 
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Only the scores of the male onenteerers were divided Into 
open and elite classes .for further analysis In this prelim in'ary 
report, the General Activation scale showed the greatest 
differentiation between the open and elite classes to the 
extent that the post activation score of elite competitors 
dropped 16.3% as compared to only 2.3% for the open gfoujp 
(fig. 5). The elite group appeared to be a little less activated or 
anxious than did the open class participants (fig. 5). 
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Figure 5 - Male pre and post AD*ACL scores (or the elite and open classes. 
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DISCUSSION 

With the high educational and professional qualifications of 
this group of participants one would assume a high level of 
self-perception and introspectfon and consequent validity Qf 
self -report measures. The striving, 19' Imp rove "on (b*b time oh 
the course as .expressed ih the-questipnnaire and the move- 
ment of participants to increasingly difficult courses and 
classes seems to be in keeping with the upward drive in 
Western society. The behaviour of discussing one's move- 
ment experience Immediately upon finishing the orienteering 
course would seem to be explained by FESTINGER's (1954) 
social comparison theory which states that "there exists, in 
the human organism, a drive to evaluate his opinions, abilities 
[and emotions)" (p: 117) (ALDEf^MAf^. 1974, p. 252). 

The Ss expressed positive attitudes toward physical activity 
as a cathartic and healthful experience and ranked the 
ascettc experience last among the perceived value? as have 
athletes in other studies. The adult females, as in soma other 
studies (ANASTASIA. 1958), showed a greater social orienta-, 
. tion than did adulf'males. ^ 

Pre-performance activation levels *'were not higher for 
females and youngsters as hypothesized but were strikingly 
similar in ail groups. The dissimilarities occured in post- 
performance levels <where the activation and deactivation- 
sleep levels showed a greater decrease for females and 
school children than for adult males. T^^ General Deactiva-' 
tlon Scale did not show this trend and may, therefore, as 
THAYER (1971) suggested, have the least power of dis- 
crimrhatlon. The greatest differences in pre and post activa- 
tion levels were found on the Deactivation-Sleep Scale and' 
General Activation Scale; therefore, these may be the most 
sensitive scales to activation changes or to measure the s^lf- 
perceptive activation characteristics tnost completely or 
accurately. Further study using these scales may be 
warranted. • . * ' . 



The noticeable decrease* in the post-performancei activation 
level of elite mates on the GA and IHA scales as compared tp 
the male open participants may indicate a return to a more 
normal level of activation for these persons after their 
response to a competitive and physically vigorous activity. 
This may be worthy of further analysis and a comparison of 
the Experienced elite with the inexperienced elite competitor. 
The decrease In acti vation level may not occur to the .open 
competitor or may oc^ur some time later. ActK/atldn levels as^ 
high as 60-70% have not been found In laboratory situations, 
therefore^, those recorded on the pre-performance G.A. scale 
may be presumed to fall sometime after the performance). 
The H.A. scale indicates, according to THAYER, some stress 
and anxiety and here again one notes that the elite performer 
exhibits a decrease in activation after the movement ex- 
perience but the open performer does not. The D-S scale 
may have an inverse correlation with the G.A. scale, accor- 
ding to THAYER, and one again there was some indication 
that the elite were less activated. 

The AD-ACL scores of the non-active male subjects reported 
by TONG and LEIGH showed at least 10% lower pre-activation 
and deactivation levels and at least 16% greater post-, 
activation-deactivation levels than was shown by the male 
oriehteerers. This would seem to indicate some test validity 
for differentiation between active and non- -ctive subjects. 

The questions of the relationships betwerv- perceived value 
of physical activity and the type and qualily of the movement, 
between value and activation level pnd \ itween piersonaiity 
traits and activation ievef^must remain unanswered until, 
further data have been compiled. .The influence of the 
movement experience up^n the ^re-performance state ai 
inferred through post-performance analysis remains as the 
most interesting, question to those'concerned with^human 
movement since the movement experience capsulizes all the - 
pre-performance factors and brings them into play in one 
performance and then radiates into new interactions and is 
restructured before the next movement experience. 
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; . AlsnR.Bonnoy ' 

Syracuse University ^ ' 

in recent years there has been a dramatic upsurge in female 
participation in areast)f endeavor, previously considered as 
bastions of mk\e superiority. BROOM and SELZNICK (5) have 
noted that in western society, masculine and feminine roles 
ar§ associated with sharp differences in temperament The 
.?.'^?J?Li'fo«^x®®" ^® .naturally non-aggressive and passive. 
^ ULRICH (30) has noted that the female plight is augmented in 
: America by the tradition that it Is "American" to be aggressive 
and competent. MEAD (23rhowever has pointed out that sex 
roles are primarily cultural and not.universal. 

BARDWICK (4) has- commented on the characteristics of 
dependence found in the American female: 

An Independent sense of self with a resulting sense of self 
^ esfcfem can only evolve whemhe individual, alone, sets out 
to attain goals and with reasonable- frequency, achieves . 
them. For many reasons... the American girl rarely achieves 
an independent sense of sejf and self esteem. 

BARDWICK (4) has inferred that In some respects the male 
sexual Identity and sense of self is easier to achieve due to the 
cultural ambivalence surrounding, appropriate female 
behaviors. Perhaps.; in no area of. endeavor is this am- 
bivalence, more prevalent than in the area of sport. 

Historically, women were excluded from sport because of the 
\ alliance between sporls and . war (12).v Gradually, in this 
century they have become more active in sport to the point 
where females are now seen In nearly all areas of sport but 
not without cultural ambivalence^METHENY (24) has noted 
that in^jur culture, socitJlly acceptable, areas of sport involve- 
ment for. tha female ic^ associated 'wltTi'^ifiose activities 
nvolving projection of the body through space In aesthetical- 
ly plaasing patterns, using force through a light Implement or 
overcoming the resistance of a light object with sklli 
manipulation. Traditionally, sports, involving -body contact 
SPP"^f^°" of. force to a heavy object or projection of the 
. Body through space over long distances have been con- 
sidered socially unacceptable.. ^ 

A relatively small number of females have dared to enter 
: these "socially unacceptable" areas of sport. Since they are 
so few In number their accomplishments are notable A 17 
' presently holds the English Channel record 

t^Dy 26 minutes, while a-33 year old woman was the winner of 
. ttie 1973 100-mlle AAU open supermarathon run. In 1967 the 
first female ran In .the Boston Marathon against the wishes of 
.^several meet officials. In 1975, 40 women started and all but a 
.few finished. We.know little of these champions and less of 
Ihose young female athletes who may be the champions of 
lomorroW. GARAI and SCHEINFELD (11) have noted the 
s^generalfack of research Into the psychology of the female 
.athlete. The purpose of the present study was to determine 
selected psycho-social factors associated with a group of 
. teenage female long distance runners. 

1. Oata^ were coltectea when Dr. Burke was visiting professor of 
physical education. Department of HPER, Syracuse University. 



METHOD 

Th^ subjects in the present study were limited to 13 oost- 
pubescent females, ages. 13-18 yrs. (X 15.77; SD - 1 74) 
All were members of the Syracuse Chargers Track Club 
under the sponsorship of the city of Syracuse and Syracuse 
University The 2'^ year old program is coached by the head 
rack coach from the University and is open to all citizens of 
the greater'Syracuse area (population, 350000). 

Anthropometric and psysiological measures have been 
reported in another paper (6). To summarize, these females 
have a bone structure ideally suited for long distance run- 
ning : they are low in percent body fat; and extremely high in 
VO2 max which is possibly the most important limiting factor 
for success in middle and long distance running. The group 
hipludes 5 members of the 1974 U.S. National Cross Country 
Championship team, the current American record holder in 

if.. m"?« ® 71 ° 'tie mile at the 1975 

AAU National Junior Olympics:, 

illm Mo'i*!'°^'*;°' i^If^t'® a 3-month period 

from IVlay to July o] 1975. The subjects met for three one-hour 
testing sessions, The initial session was used to adm-nister • 
the California Psychological Inventory (CPI). The second 
session was used to administer the Nowicki-Strickland test 
for locus of control (26). The last session was used, to 
administer an open-ended questionnaire consisting of 16 
questions designed to assess motives, attitudes and beliefs of 
the group. 

REiSULTS AND DISCUSSION . 
Qumtionnaire . 

the^findi*n|s''-"^**'°"* 'ol'owed by a discussion of 

What do you l.ke best about running ? 

i1?in'!!°^* «o"i";on response to this question dealt with the 
feeling of individual freedom associated with running e a "\ 
guess the thing I like the most is that it's something individual 
- It s my body and it's all mine alone, my running efforts and 

Tnlnf TK® "lyself (coaching ex- 

cluded) There is so much satisfaction in running and runnina 

L":.•A'""''^.y°"' confidence and makes you a better 
person.. A corollary theme expressed was "feeling good" 
such as : I feel good when I run" or "I like the feeling of being 
J)iT responses agree well with the obser- 
vation of HARRIS (14) who reported that fernale athletes "feel 
better, without exception" as a result of sport participation 
This sense of feeling better may be a function of both 
psysiological and psychological interaction. The 
anthropometric and physiological characteristics of these 
subject? are ideally suited for running. There is abundant 
research (1) to indicate the VOr max and body type are 
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powerfully influenced by heredity. Thus, these individuals 
possessed the potential to become outstanding runners. 
MASLOW'S (22) theory of self actualization — to become all 
that one is capab'3 of becoming is self fulfillnr)ent — may, in 
part, explain the sense of "feeling good" due to>unning. 

List the factors which influenced your decision to join the 
Chargers. To continue running for the Chargers. 

When asked why they joinqd the Chargers, the reasons most 
commonly expressed were: (1) the coaching, (2) the oppor- 
tunity for competition, and (3) socialization responses. Due to 
the tack of opportunity fo" coaching and competition, it is not 
surprising that the opportunity to run for a university level 
coach and compete with similar athletes around the country 
were motivating factors; 

In response to the second question, only 2 subjects failed to 
include some remark which indicated close friendships 
among teani members. Typical remarks were : "Closeness of 
team members (like a family)" or "kids are great." These 
responses are consistent with earlier reports which have 
indicated that socialization is a major factor in athletic invol- 
vement for females (20, 28). Ottier common responses were: 
(1) travel opporjtunities* and (2) the coaching. Four subjects 
expressed the opinion that they "have to run". One stated 
simply, "It's something to do instead of sitting around". This 
comment was expressed more frequently in a group of 
national class age gro^p swimmers (7). 

Make a list of the nfiost important things in your life. 

On!y 01^ subject failed to include track as one of the most 
Important things in her life, while only two failed to include 
school or a slnnltar response involving preparation for later 
life. MACCOBY (19) has pointed out that in high school there 
is a tendency for females to withdraw from competitive, 
aggressive behavior which may be interpreted as unfeminine. 
CRATTY (8) has Doted that most girls drop athletic endeavors 
in early adolescence around age 15 or 16. It may be inferred 
that these subjects were independent and have "seen 
through" such cultural road blocks. 

In a few words, how do you feel after winrting a race? After 
you lose a race? 

Uniformly, the responses to these questions reflected the 
importance of achievement in running. Most subjects gave 
responses to the first question which included the positive 
connotations associated with winning. Typical of the 
responses.were: "I feel happy, proud, like I've accomplished 
something," or "i feel satisfied, confident, positive," or "there's 
a happy feeling inside me". Approximately 40 percent, 
however, responded by Indicating the importance of com- 
parison with their own "best" time. Similarly, in response to 



the question concerning losing, over 60 percent Indicated 
that the "time" is the basis of satisfaction. This finding may be 
partially due to the lack of ambiguity in standards of track . 
performance. In addition however, it may be noted that 
MALUMPHY (21 ) has found that women were reported to lose 
and win well. They are concerned with level of competition 
and how well they play the game. Nevertheless, the remainder 
of the subjects responded with comments such as: "When > 
run bad I feel disgusted or "frustrated, disappointed, lack 
confidence." 

Have you ever participated, in team sports? In a sport 
requiring extensive training? 

All but one of the subjects had participated in team sports 
prior to involvement in runnirg. These sports included: 
basketball, volleyball, touch football, field hockey, gymnastics 
and swimming. Four subjects had previously trained for 
swimming, while one had trained for gynrinastics. All are now 
participating exclusively in running. Fs it not possible that 
there are numerous young females who now participate In 
more traditional sports who would become runners if the 
opportunity was available? 

Make a list of your heroes 

Three subjects said that they had no heroes. All others listed 
female athletes with the exception of one individual who 
included in her' list the late Steve Prefontaine. Jhe long 
distance runner, recently killed in a car accident. Of interest, 
was the finding that almost half of the respondents listed a 
college-aged, highly successful fellow club member as their 
hero. 

Of the individuals you associate with most often, ap- 
proximately what percentage shares your interest in run- 
ning? What percentage participates regularly in a sport 
other than track? What percentage do not participate in 
sport? 

The subjects repotted that approximately 75 percent (X. = 
74.8) of the, people with whom they most often associate are . 
■fellow track athletes (over half of the subjects reported 90 
percent or greater, while one subject reported only 25 
percent). Approximately fifteen percent - 15.2) of their 
friends participated in sports, other than track, white only 10 
percent participate in no sport. These findings indicate a 
possible method for reducing the cultural ambivalence 
associated with the female who participates in long distance 
running. These results agree with the observations of SHERIF 
(29) who noted that the best way to predict sports involve-.^ 
ment is to observe who the girl regularly associates with In' 
and out of school. KANDEL and LESSER (16) found that a 
reference group of peers comes to be the most potent source 
of influence on adolescents' decisions. 



2. Certain members of the team were soon to travel to San Francisco 

to defend their National Cross Country Championship. 3 <i 0 
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Sibling Oi:der 

No pattern could be discerned concerning sibling order. First 
borns and second borns were approximately equally 
represented, with one subject the third In a family of 3 and 
another subject the fourth In a family of 4. Four subjects had 
older brothers with only 2 of these older brothers par-* 
ticlpating in sport. PORTZ (27) reviewed th9 recent literature 
and concluded that sibling status Is not the primary determi- 
nant^of personality. Neither LANDERS (1 7) nor GERBER et al 
(12) could find a sibling hypothe* for sport participation and 
Interest. 

Did either or both of your parents play a role in your 
decision to be a runner? 

Only 2 subjects (sisters) reported the Influence of a parent 
their father. All others stated that the family had no role In 
their decision. One subject reported parental concern with 
consequent pressure to drop her running. This finding is in 
sharp contrast with reports of a group of national class female 
age group swimmers (7). These differences may be due to the ' 
greater social acceptability of swimming for the female at 
present; With the greater publicity given, there Is possibly 
.greater vicarious involvement by the parent. 

What are the most Important factors to be a successful 
runner? 

The runners seemed to feel that there are 3 primary factors 
which contribute to running success. They were: (1) deter- 
mination and dedication, (2) training, and (3) being com- 
petltiye. * - 

What factors affect your goals for future performance ? 

The factors involved in future performance were (1) their 
future attitude toward running (2) the college which they 
attend and the (3) possibility of injury. 

Locus of control or what som« authorities refer to as Internal 
versus external orientation may be defined as the control 
which individuals perceive they have in shaping their own 
destiny. Internals" believe that they are in charge of 
variables which affect their ljye§ while ' externals" perceive 
their world as controlled by forces outside themselves (26). 
Although numerous research studies have been conducted 
to deterrtiine the orientations of Individuals from various 
cultural, ethnic and situational environments, there is a 
' ?f . research dealing with locus of control in athletes (9 
15, 18) In general and ferhale athletes In particular. 

I-E scores were: X = 9.25. SD = 5.55. When* compared with 
norms for females of similar age and grade in school, the 
subjects in the present study are shown to be significantly 
(p < .025) high in Internality. Intuitively, this would seem to make 
sense. It would seem appropriate that an individual who runs • 
6-« miles daily in snow, rain and heat, gradually seeing her 
reference performance (run time) improve, would believe that 
She has some degree of control over her world. An intriguing 
question left unanswered concerns the degree to which these 
runners were Internal prior to formal training and the effect of 
training in altering one's view of the world. 
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The only scale of the CPI found to be significantly different 
(p< 01) from high school aged female norms was achieve- 
ment by way of independence (Ai). GOUGH (13) has 
described ndividuals high in this trait as being "independent 
and selfieliant ; and as having superior intellectual ability and 
judgment . Furthermore, MINTON (25) has found a signifi- 
cant relationship between internal control- and need for 
achievement. That these individuals would be high- in in- 
eSfck^W^""'" ^.^"^ "^^^ Predicted by the comments of 

'? '"^ independence Is achieved when the 
chHd is able to see himself as generally successful in 
achieving goals... what matters is not so much the content 
Of the goal as the nature of the resolution. 

Independence in achievement behaviors results from lear- 
ning that one can accomplish by oneself, can rely upon 
ones abilities, can trust one's own judgment and can 
become invested In a tasl< for its own sal<e. 

Although no formal test was made for the presence of 
achievement motivation (N.ch), the evidence for the presence ' 
°a J a construct in these Individuals is overwhelming. 
Atkinson (2) has defined N.ch as a motive to be competent in 
a situation in which there are standards of excellence. Such 
an individual takes pride in his work when he is held 
responsible for his actions. The person with a high achieve- 
ment motive has developed internal standards of excellence 
IS independent, persistent, undertakes realistic tasks, per- 
forms well academically, and has clearly understood goals 
The subjects in the present study train long hours daily with 
he goal of achieving success in running (Table I) and do well 
in school (Table II). Nearly all place track and school in a itst 



Table I - Meant, Standard Deviations and Range for 
Training and Performance Data. 





ft 


SD 


Range 


Age when subject 
recalls discovering 
that« running Is 
enjoyable » 


12.70 


2.91 


8-17 


Age when formal 
training began 


14.10 


1 79 


11-17 


Months of Continuous: 
Formal Training to date * 


26.40 


5.06 


18-36 


Typical Training Days 
per week 


7.0 




7.0 . 


Miles Run in a 
-Typical Week » 


57.83 


14.02 


42-90 


1 mile run time (sec) 


308.5 


22J^ 


"249-331^ 



Injury time included. 

While the athletes prime event ranged from the 1/2 mile to 
15-mile run, all had run In a competitive mile. 
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Table II - Psychological and Scholastic Data. 





Teenage 

X 


c 

Female 
SD 


Runners 
Range 


Teenage 
% 


Female 
SD 


Norms 
P 


Grade in School Completed 


10.10 


1.37 


8-12 








Average in School* 


^- 89.80 


3.99 


85-95 






< .025 


l-E (26) 


9.25 


5.55 


1-19 


13.02 


5.32 


CPI-Ai(13) 


21.42 


5.35 


15-33 


15.50 


4.20 


<.01 



• 70-79. C : 80-89I B ; 90-100. A. 
** Studentlzed trtest. 

of their most important things in life. FEATHER (10) has 
stated that those with high Nach usually direct and take 
responsibility for outcomes while those with low Nach tend to 
regard outcomes as beyond their control. That these subjects 
>were independent and high in internality seems to fulty 
support this contention. 

. Commenting on the lack of research in Nach with females, 
BARDWICK (4) maintains that in women. Nach is inextricably 
linked with anotlier need — that of affiliation. The runners in 
this study tend to support this hypothesis. As a motive for 
continuing to train, they tend to include the close personal 
friendships with team members. 

;j Summary 

This study has described a young female who trailns daily . and 
achieves some measure of success in track and in school work. She 
has hereditarily based characteristics which make success in running 
possible. She enjoys running and has apparently "seen through" the 
myth that females are supposed to act in certain culturally prescribed 
ways. She begins to train partly because of the joy of running, the 
coaching and competitive opportunities and continues to run for the 
same reasons with the addition of the close personal friendships with 
team members. Although independent she associates primarily with 
other athletes. She believes that she has the ability to control her 
world. She is probably high In achievement motivation striving to be 
competent In situations where standards of excellence exist. 
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SPORT PARTICIPATION: In Pursuit of 



Psychological Androgyny 
A Study of High School 
Athletes and Non-Athletes 



Mary E. Ouquin 

Department of Physical Education 
University of Pittsburgh ^ 

Some recent efforts In psychology have been directed at 
reassessing the effects of sex-typing, as It relates to psy- 
^ chologlcal well-being, and behavioral flexibility (BEM 1972- 
BROVERMAN. 1970; MACCOBY 1966). Research on highly 
sex-typed individuals has provided evidence which supports 
the notion that ja high level of sex role development Is not 
conductive to behavioral flexibility and does not necessarily 
facilitate general social or psychologfcal well-being (BEM, 
1974)* 

MUSSEN'S (1961) study of high and low masculine boys 
generally concluded that, masculine boys did seem to have 
better social adjustment during the teen-age years. However, 
his follow-up study with this same group of males twenty 
years later showec^ that the high masculine group exhibited 
less dominance, less self-acceptance, less capacity for status 
and jnore need for abasement (MURREN 1962). While highly 
masculine men were found to be more adaptive to stress and 
more self-sufficient they were also rated as less self-assured, 
less.sociable and. Jess likely to be leaders (MUSSEN 1962) In 
another study by HARFORD (1967), high masculinity was 
positively correlated with guilt proness, neurotlcism, touqh 
poise and anxiety. 

"Studies on females have shown that high femininity Is 
Cfenerally associated with poo? adjustment, low social accep- 
tance and high anxiety (GRAY, 1957; COSENTINO and 
HEILBRUN. 1964; WEBB. 1963). MACCOBY'S (1966) sum- 
mary of the effect of sex-typing on Intellectual development 
concludes that greater intellectual development seems to be 
associated with cross-sex typing. As BEM states, "Boys and 
girls Who are less sex-typed have been found to have higher 
overall Intelligence, higher special ability, and ?ilghei 
creativity... in girls, impulsiveness and aggressiveness are 
positive factors, whereas fearfulness and passivity are 
negative factors. In boys, the pattern of correlations is exactly 
the reverse." (BEM, 1972, p. 6) 

Further investigation into the evidence on cross-sex typing 
led to the conceptualization of a new psychological rubric I e. 
androgyny. Because typical measures of masculinity and 
femininity tended to polarize male and female attributes 
making It difficult to recognize individuals who possessed 
nrrore androgynous psychological frameworks BEM (1974> 
constructed a sex role inventory which placed masculinity 
and femininity on a single dimension thus allowing for the 
Identification of the androgynous indwidual. 

Recent research by BEM (1975) on the behavioral flexibility of 
Individuals whose psychologicalfrarifieworksareandrogenous, 
as opposed to sex-typed, has provided evidence which 
supports'the contention that androgeny facilitates behavioral 



flexibility and may reflect a more desirable state of psy- 
chological and social adjustment. 

In accordance with the situation — specific theory of behavior 
(MISCHEL, 1968) a psychologically androgynous individual Is 
one who has incorporated within his or her psychological 
framework a 'balance of tradition masculine (Instrumental) 
and feminine (expressive) attributes and Is thus able; to 
respond to situations with the appropriate behavior required 
regardless of sex role expectations. BEM's research (1975) in 
this area found that sex-typed Individuals tend to exhibit 
defensive, tract-like consistency In their response to 
situations which called for behavior in conflict with their 
perceived sex role expectations. Androgynous individuals 
however, were able :to respond effectively to situations 
regardless of Vvhether the appropriate behaviors required 
were in or out of their sex-role expectations. In summary. 
BEM asserts that the concept of psychological androgyny is a 
reliable one, and that highly sex-typed fndlvlduals do not 
reflect a general tendency to respond in a society desirable 
direction (BEM. 1975) 

The evidence which supports psychological androgyny as a 
preferable alternative to sex-typing, raises the issue of 
determining what activities might facilitate androgynous 
devefopment. One possible approach is suggested by self- 
perception theory which states, "Individuals come to 'know' 
their own attitudes, emotions and other internal states partial- 
ly by inferring them from observations of their own overt 
behavior and/or the circumstances In which this behavior 
occurs (BEM, 1972. p. 2)." Attitude^ may thus be viewed as 
the result,, as well as the motivations for individual behavior, v 

THE PROBLEM 

Applying this theory "of attitudes resulting from behaviors 
patterns to a specific-professional Issue Involved in- 
vestigating, the 'attitudes of female athletes and non-athletes 
toward sport and physical activity. Taken together these two 
theones illucldate the psychological effects of the growth of 
girls' sport programs on . adolescent females. oGirls who 
participate in cross-sex type behavior (in this research sport) 
should, according to self perception theory display cross-sex 
type attitudes toward sport and physical, activity. A female's 
overall psychological androgyny would thus be enhanced by 
her ability to incorporate cross-sex typed attitudes into her 
psychological framework (self-concept). The author 
hypothesized that in comparing female athletes and non- 
athletes, athletes would entertain significantly more positive 
attitudes toward physical activity by reflecting a higher 
degree of both sex neutral motivations and masculine 
motivations for physical activity. 



This research was partially supported by a grant from the 
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completion of this research project. 
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PROCEDURES 

A questionnaire was devised which assessed the degree of 
personal Involvement and personal motivation experienced' 
by participation In physical activity. (DUQUIN. 1974). The 
eight motivations studied included physical activity as: . 

(1) a social experience ; 

<2) maintenance of health and fitness ; 

(3) catharsis; 

(4) an aesthetic experience ; 

(5) . pursuit of vertigo; 

(6) an ascetic experience; 
(7} a chance to compete and 
(8) physical efficacy. 

Four of these motivations were considered sex-neutral and 
four were considered to be masculine motivations for 
physical activity (i.e. vertigo, ascetic, competition, physical 
efficacy). KENYAN (1970) found in previous research, that 
males rank physical activity as the pursuit of vertigo and as an 
ascetic experience more often than do females. The author 
included physical efficacy (feelings of strength and power- 
fulness) and sports-as-competition as additional masculine 
motivations based on Bem's Sex Role . Inventory (BSRI). 
(BEM. 1974) 



Athletes were defined, in this study, as those females who 
had participated on an interscholastic or community sports 
club team during their high school experience. Non-athletes 
were defined as those females who. had not had sdbh 
previous experiSnce. The questionnaire wad given to samples 
which included 1000 (one-thousand) non-athletes and 300 
athletes from ten. suburban (Bay Area, California) schools 
and 1004 non-athletes and 620 athletes from 11 city 
(Pittsburgh, PA) schools. 

The statistical procedure used to treat the data, was the 
Cochran and Cox method of computing the t for unequal N's 
and unequal variances. Significance for this study was set at 
the .001 level. 

RESULTS 

Tab. I Illustrates the differences found between city athletes 
and non-athletes and suburban athletes and non-athletes. As 
hypothesized, significant (.001) differences were found on all 
eight motivations. Rank orderings of these differences are 
also supplies in Table I. It is interesting to note that the two 
highest significant differences appeared in' two masculine 
motivations, (i.e. competition and vertigo). 



Table I - Rank order of t values for differences between athletes and non-athli»tes In city and suburban environments on eight 
motivations for physical activity. 



Motivation 


City t values 


Motivation > 


Suburban t values 


Competition 


12.58* 


Competition 


13.38* 


Vertigo 


. 10.49* 


Vertigo 


9.71* 


Health/Fitness 


8.81* 


Social 


9.53* 


Aesthetic 


8.42* 


Health/Fitness 


8.97* 


Ascetic 


8.32* 


Ascetic 


7:72* 


Physical Efficacy 


7.75* 


Aesthetic 


5.63* 


Social 


7.54* 


Catharsis 


4.49* 


Catharsis 


7.32* 


Physical Efficacy 


3.90* 
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• In corroboration with previous studies (MALUMPHY. 1968; 
RECTOR. 1971) the results of this research also support the 
belief that female athletes do not necessarily see their 
participation In sports as being in conflict with what they 
perceive girls ought to do. Additional statements on the 
questionnaire inquired. as to whether the girls believed sport 
participation was an Important activity lor girls. Athletes were 

• significantly more positive In their belief in the importance of 
physical activity and sport, both for themselves (city t = 10.69, 
suburban t = 13.56, p <.001) and for girls in general (city t = 
6.01, suburban t = 0.09, p <.O01). 

No significant differences were found between city and 
suburban athletes over all eight motivations. However, city 

. athletes were found to rank physical efficacy significantly (t = 
6.06 p. < .001) higher than suburban athletes while suburban 
athletes ranked physical activity as a social experience higher 

. (t = 3.88 p < .001) than the city sample. The author suggests 
that the more aggressive nature of city life may justify the 
sanctioning of strength and powerfulness in city females 
more than In suburban females. This notion is supported by 
the fact that city non-athletes also ranked physical efficacy 
significantiv hloher (t = 6.12 p < .001) than suburban non- 
athletes. 



CONCLUSIONS 

This research tends to support the notion that the growth and 
Increased status of girls sport programs may help to facilitate 
androgynous development In adolescent females. Because 
sport participation is culturally viewed as a male sex -typed 
' activity and is associated with such masculine attributes as 
competitiveness, aggressiveness, risk-taliing, etc., females, 
who participate In sport, come to adapt those attributes (while 
not necessarily rejecting the feminine attrlbutes.they perceive 
In themselves) thus increasing their potential for an an- 
drogynous self-concept. 
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INTRODUCTION 

For the past eighty-five years physical education has%een a 
compulsory subject for. high school students in Ontario 
(COSENTINO & HOWELL. 1970). However, It becamo a 
completely optional subject for the first time in 1972. Since 
thiat time there has been a decrease In the number of 
students participating In physical education even though 
there has been a province-wide increase In the total student 
population. Approximately 29 percent of the total population 
In Ontario public high schools (175,000 students) were not 
enrolled In physical education. In 1973^74 (Ministry of Educa- 
tion. Ontario, 1974). 

Why do students opt out of physical education when they 
have a choice? ORLICK (1972) investigated the participation 
and non-partlclpatlon of eight- and nine-year olds in sport 
He concluded : 

1 . Participation was largely dependent upon environmental 
factors, particularly family sports environment. 

2. Three major factors within the child's environment 
appeared to account for his attraction to, or avoidance of 
sports participation, (a) the significant sport role models 
which were available to the child, (b) the expectancies 

. . the child had regarding sports participation and (c) the 
. sport-related reinforcement contingencies to which the 
child was exposed (ORLICK, 1972, p. 151). 

Elsewhere, In a paper on the athletic dropout he found that 
young children dropped out of gpbrts because of lack of 
exposure (l.e.^ playing time) and because of a lack of success 
In the Sports environment. "For many children competitive 
sport operates as a kind of failure factory ... For the majority 
of the children the goals and rewards In terms of positive 
outcomes are consistently out of reach'* (ORLICK, 1973) ' 
SCOTT (1973) stated that high school football dropouts if 
they are In a situation where there Is no "cutting'' recognize 
me coach's devaluation and drop out on their own accord 
The dropouts quite often reported that the cause for dropping 
but was lost Interest. From the sports related literature it 
appears that the main factors related to participation are 
ivailable spprts role models, the expectancies the child had 
'©garding participation and the sports related reinforcement. 
The main reasons for sport dropouts were found to be lack of 
Jiaying time, lack of enjoyment, and lack of success. 

PERCEPTION OF SELF AND 
PARTICIPATION 

'here are several characteristtcs of people with low self 
leteem which might account for their opting out. They are 
lighly sensitive to criticism, ridicule, failure and Inadequacy, 
hey feel threat&ned by others and doubt that- they have 
luch worthwhile to offer. They feel self conscious about 
erforming In front of others and awkward when trying new" 
isks (ROSENBERG, 1965). Several studies have shown a 



strong relationship between feelings about the body and 
feelings about the self (SECORD and JOURARD, 1953- 
ROSEN and ROSS, 1968; FELKER, 1968, 2I0N, 1965). It 
seems that body Image Influences the way people fUel about 
themselves and the way people feel about themselves in- 
fluences thpir behavior. Consequently, it Is probable that the 
way a student perceives his physical self and total self will 
Influence his participation br non-participation in sport 
related activities. : ^ 



PURPOSE OF THE STUDY 

The purpose of this study was to Investigate some factors 
related to participation and non-participation In high school 
physrcal education by students entering grade nine. The 
subjects were ^elected from 295 male and-female grade eight 
students In the Carletoh Roman Catholic School Board in the 
Provlnce^of Ontario. Twenty-four grade eight students in- 
drcated that they would not take physical education in grade 
nrne. These 24 non-participants were randomly matched by 
age, sex and school with a group of participant subjects. 
Thus, a sample of 48 students, along with their physical 
education teachers was used in the study. - * ' 

Questionnaires were used to assess particip^ants and non- 
participants in the following areas : 

(1) self esteem, 

(2) perceived physical ability, and 

(3) perceived body. 

Reasons grade eight students give for participating or not 
participating in grade nine physical education and reasons 
teachers give for student participation or non-participatlon in 
grade nine physical education were also explored. 

RESULTS AND DISCUSSION 
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Self Esteem 

The results were analysed non-parametrically by means of 
the Kruskal-Walfis test (KEITH and COOPER, 1974) An 
analysis of the data from the Rosenberg. Self Esteem Test 
showed a significant difference existed in self esteem 
between participants and non-participants. (H = 5.85, p. < 
.05). When the self esteem results were further analysed by 
sex a significant difference was also found between male 
participants and male non-participants (H = 5.96, p. < .05) 
and^between female participants and female non-participants . 
(H ~ 4.96, p. < .05). In all cases the participant groups had 
higher self esteem scores than the non-participants groups. 

The results support the findings of ROSENBERG (1965) who 
found that the lower an Individual's self esteem the less likely, 
he will be to become Involved In activities. The study also 
supports SCHENDEL's (1970) study which found that par- 
ticipants in athletics had a higher sense of personal worth and 
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self acceptance than non-participants at both the grade 9 and 
grade 12 level. This difference, In terms of statistical 
significance, was greater at the grade 9 level than at the grade 
12 level and in an earlier study SCHENDEL (1965) noted that 
this gap was eliminated' for college students and In some 
cases was reversed. 

However. ORLICK (1972) found so significant dlfferegce In 
general self concept of eight-. and nine-year old participants 
and non-participants in organized sports. Perhaps this 
relates to the fact that not participating on a community team 
is less drastic than not seeing oneself as good enough to 
make the grade \q phyisical education class. 

.The question of how self esteem is related to participation Is 
still largely unanswered. Is physical education and sport in its 
present form a contributor to high self esteem or low self 
esteem? Whiat happens to the overweight child, the uncoor- 
dinated child or the child who lacks confidence when he 
enters the environment of thd gympasjum? Generally he or 
she receives only negative reinforcement. He is often 
ridiculed or embarrassed and when it comes time to select 
teams he Is often rejected by his peers or made to feel 
unworthy. Could this threaten[ng environment be a factor 
which enhances one's self esteem ? Perhaps for some It is but 
for many others it would appear to be a factor contributing to 
low self esteem. 

Perception of Physical Ability 

To assess perceived physical ability Orlick's adaptation of the 
Thomas Self Concept-Values Test was utilized. ORLICK 
(1972) adapted this instrument for sport and found it to be 
valid for separating eight- and nine-year old participants and 
non-participants in organized sports. The results of the 
perceived physical ability evaluation showed that there was a 
significant difference in perceived physical ability between 
the groups of participants and non-participants (H = 23.12, 
p<.05). 

This finding supports ORLICK's (1972) study which found that 
eight- and nine-year old sport participant children had more 
positive perceptions of their sports ability than the children 
who had elected not to participate in sports. The implication 
is that if a child perceives himself as being good at gym he is 
more likejy to enroll in physical education than the student 
who perceives his ability as being not very good. This is 
supported by SCOTT (1973) who stated that: 

The person strives to maintain congruency within his 
interpersonal perceptual matrices. Thus, once a person 
establishes a self perception relative to some role, he will 
sfrivp to maintain that perception by seeking out others and 
• activities which will confirm that self description (p. 15). 



ROSENBERG (.1965) also wrote that adolescents tend to^ 
participate in activities in which their self evaluation is 
reinforced or confirmed. 

Perception of Body 

The method used to assess perception of body replicated the 
format from the perceived ability instrument (HYLArv/D, 1975 ; 
ORLICK, 1972). There was, a significant difler_ence in the way 
in which the participant students perceived their bodies when 
compared with non-participant students (H .= 7.60, p. < .05). 
Participants had significantly more positive Images of their 
bodies than did non-participants. However, when broken 
down by sex, although the male participants perceived their 
bodies in a more positive way than did the non-participants, 
(H = 5.5, p < .05) there was no significant difference between 
female participants and non-participants Jh terms of body 
perception (H = 3.7, n.s.). 

From the present study we have seen that the participants 
had higher self esteern and higher body perception than-^the 
non-participants. The literature does support a relationship 
between self perception and body perception. SECORD and 
JOURARD (1953) noted a relationship befween' feelings about 
the self and feelings about the body. In addition, they 
reported people with poor body Images to be overconcerned 
about bodily injury. ROSEN and ROSS (1968) also found that 
satisfaction with self and satisfaction with body are related. 
ZION (1965) reported that there was a linear relationship 
between self concept and body concept. 

PERCEIVED REASONS FOR PARTICIPATION 
AND NON-PARTICIPATION 
IN PHYSICAL EDUCATION 

In response to a request to list the reasons why some grade 
eight students will take physic al edu cation in grade nine the 
results presented in Table I were obtained. 

In response to a request to list the reasons why some grade 
eight students will not take physical education in grade nine 
the results presented in Table II were obtained. ^ 



Table 1 - Summary of the perception of the reasons for student participation In grade 9 physical education. 


Reason 


Students 
(N = 48) 

Percent 


Reason 


Elementary 
teachers 
(N=4) 


Percent 


Reason v 


High School 
• teachers 
(N-10) 


Percent 


1. 

Enjoyment 


63 


Enjoyment 




75 


Enjoyment* 




80 


2. 

Ability 


40 


"i 

Ability 




75 


Parental 
Pressure 




50 
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II - Summary of the perception of the reasons for student non-partlclpatlon In grade 9 physical education. 



' Reason 



1. 

. Inability, 



2. 
Dislike 



Students 

(N=48) , 



Percent Reason 



54.2 



52 



Inadequate 
Skills 



Poor Self 
Concept 



Elementary 
teachers 
(N=4) 



Percent Reason 



100 



75 



Poor . 

Elementary 

Program 

Parental 
Influence 
or Attitude 



High School 
teachers 
(N=10) 



Percent 



80 



50 



CONCLUSIONS 

From the results and within the limitations of this study the 
following may be concluded : " 

1. The self esteem of the participants was significantly higher 
than that of the non-participants. _ 

2. The perceived physical ability of the participants was ' 
significantly higher lhan that of the non-participants. 

3. The perceived body of the participants was significantly 
higher (i.e., more positively perceived) than that of ..the 
non-participants. 

4. . The students* perception of the main reasons for par- 
% ticlpation were enjoyment and ability. Their main reasons 

• given for non-partlclpatlon were inability and a dislike for 
the subject. 

5. Elementary teachers* perception of the main reasons for 
participation were enjoyment and ability. Their main 
reasons given for non-participation were inadequate skills 
and poor self concept. . 

. High school teachers' perception of the main reasons for 
participation were enjoyment and parental pressure. The 
main reasons given for non-participation were poor 
elementary program and parental pressure or attitude, * 



5 



To ensure that more children elect to participate In and 
benefit from physical education it should above all be 
enjoyable. There should .be a variety of activities and goals. 
_some ofjvhich are obtainable and rewarding for ail the 
students. As far as possible, embarrassment or negative 
feedback in the gym should be minimized. Teams should be 
selected in a manner which ensures that no one is left out or 
put In an embarrassing situation by being picked last, and^ 
attempts should be made to^keep the teams even In ability. 

If the teacher is to act as a significant sport role model, he or 
she must understand that physical education can be a 
frightening experience for some children. It Is important that 
programs and aplproaches be devised to alleviate rather than 
add to these children's problems, particularly with reference 
to self perceptions. 

Studies are needed which focus on the design, assessment 
and implementation of programs which are both enjoyable 
and beneficial for the students who are opting out. ^ 
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Empirical research has not found-attifudlnal measures to be 
highly related to degree o,f primary involvement in physical 
activity (e.g. HICKMAN. 1963; KEOGH, 1963; KENYON 
1970: BUGGEL. 1970; SCOPELITIS. 1971). Similar low and 
mostly nonsignificant attitude-behaviour relationships have 
characterized 'other areas of attltudlnal research (c f 
' ^iu*!!^:."'^^^^ FISHBEIN, 1973. LIS^A. 1974). Fishbe^n c.f. 
FISHBEIN. 1973 ; AJ2EN and FISHBEIN. 1973) has suggested 
that these low relationships may largely be attributable to the 
practice, of relating general attltudlnal me.asures to specific 
behavloufal measures. To overcome this problem FISHBEIN 
has proposed a model for the prediction of specific 
behaviours which utilizes more specific attltudlnal variables. 

•According to FISHBEIN's model the most immediate determi- 
nant of behaviour (B) is the Individual's specific behaviour 
intention (Bl). that Is, his intention to perform a specific act in 
the given situation. This intention in turn Js determined by the 
individual's attitude toward performing the act (Aact) his 
normative beliefs about performing the act (NB). and his 
motivations to comply with these perceived norms (Mc). Thus 
behaviour intentions are contingent upon both personal 
predispositions (Aact) and social Influences (NB and Mc) In 
operationalizing the model, behaviour' Intentions, normative 
beliefs and motivations to comply are typically assessed by 
:the use of Likert-type scales. Attitudes toward the act. which 
are viewed within an expectancy-value framework as being a 
function of the act's perceived consequences and their values' 
to. the person, are measured by summing the scores on four 
evaluative semantic differential scates. The model can be 
symbolically representedjn the following form: 

B 'V Bl = [Aactjwo + [ ^ NB (Mc)K 
. , i = 1 . 

.wnere .wo and are empirically derived weights throuah 
regression analysis. ^ 

The behavioural prediction model has gained strorrg em- 
pirical support In a number of laboratory studies carried out 

' by Fishbein and associates (AJZEN and FISHBEIN 1973) 
The average multiple correlation of Aact and NB (Mc) with Bl 
In ten separate studies was .808. In six of .these same studies 
the average correlation between Bl and B was approximately 
^70. R^cent studies conducted within field settings, however 
have not consistently found such high correlations. ln a study 
of employee absenteeism and . turnover in a nursing home 

.situation. NEWMAN (1974) found4hat the multiple correlation 
between the attltudlnal „and normative components of the 
model and Bl was .45 for absenteeism and .70 for Intent to 
resign. Behaviour intention, correlated only 10 with actual 



Mol®.??®'^'!] '^^ ^'^^ employee turn-over. BHAGAT etal, 
(1.974) found a multiple correlation of'.47 between Bl concer-^ 
ning buying a new car and the relevant attltudlnal and 
normative measure?. DAVIDSON and JACCARD (1975) on 

InLT- H^"."^' ^^""^y^^^ ^^^''y planning Intentions, 

found multiple R's exceeding .7 when the two predictor 
variables were correlated with a number of'BI measures No 
behaviour measures were obtained In the lat6r.two studies so 
no B-BI relationships could be calculated. 

The current study was designed to test FISHBEIN's model in 
another field situation and more specifically to determine Its 
, utility for explaining attendance of a voluntary adult physical 
fitness program. * . k yoiudi 

METHOD 

Subjects 

The subjects were vplunteer male participants in an adult 
physical fitness program. Although questionnaires ' were 
originally administered to 164 subjects, incomplete data 
reduced the final sample to 118 for the organized exercise 
program aspept of the study and 126 for the independent 
exercise aspect. The men were employees from industrial 
service, and academic Institutions in a small Canadian city* 
Although employees from a full range of occupational levels 
were eligfble for participation In the study a self-selection 
process resulted In a predominantly professional class sam- 
P'6- 
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Instruments 

The information pertaining to the Bl and predictor variables for the study were obtained from a questionnaire^ Bl with respect to 
attending the exercise program was measured by the following item : ; . 

I Intentlto attend the organized exercise program offered by the Universiiy of Waterloo at least twice a week. 



extremely 

probable ' • '- : : — '. : — : — 

Aact vvas assessed by summing the scores on four evaluative semantic differential scales : 

Attending the organized exercise program is : ' * 

^ ^ : r > ■ . , ■ ■ 

foolish : : _ _ : 

good : _ : _ : : — : - 

beneficial : _ __L: ^ — . — ^: '. : ^ 

unpleasant : — •"- : 1— : : : — — i- — 



extremely * 
_: improbable 



.:wise 
.: bad 
.: harmful 
.: pleasant 



Three separate NBs with respect to attending the exercise program were assessed by seven point Likert type scales : 
(a) l^los^f my work colleagues think I should attend th^^ - ^ 



extremely 

probable ^ : : — v..- ^: 

(b) My best friends think that I should attend the organized exercise program : 
extremely . '•• ' . , 

probable _: J — "-'--^ ; ■ — L*r 1: 2! — 



(c) My spouse (nearest l^in) thinks that I should attend the organized exercise program : 

extremely . ' " . ^ , •) 

iniprobable - ' _: : : — _ : ^ 

Mc measures corresponding to the three NB measures were also assessed on seven point Likert type-sciales.: 
(a) With respect to attending the organized exercise program: . - 

I want very " v " 

much to .: — : Z — : — ^ : : — 



: do what my work coFleagues think I should. 

(b) WItf) respect to attending the organized exercise program : 

'I want very • * 
much to 1. : • ' • , : : :i — 



extremely 
Improbable 



extremely • 
improbable 



extremely ^ 
probable * 



I want very . 
much not to 



I want very 
very much" 
not to 



: do whali my best friends think I should, 
(c) With respect to attending the organized exercise program : 
I want very 

much to * : ' 



I want very 
much not to 



: do what my spouse (nearest kin) thinks I should. 



Bl, Aact, NB, and Mc measures with respect to exercising regularly on one's own, outside of the organized program were also, 
measured according to the above formats. "Exercise" for these measures was defined as "jogiging, calisthenics, and vigorous' 
sports" while "regulaYly" was operationally defined, as "at least twice a week". 

■Seven point Likert-type scales were also included Xo derive information concerning the subjects' perceptions concerning the 
strength of- their habits to exercise regularly, and the likelihood that their work demand^ . would interfere with (i) their intentions to 
• attend the organized exercise program or (il) to exercise on their own : * ' « 

How strong do you fee( your habit of exercising regularly is? 

extremely ' ' ' extremely 
strong • _•: _: : — _ -: _: weak ' 



How likely is it that work requirements (e.g. shift work, business trips) will affect your intentions to attend the organized program .? 



extremely 
likely 
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, extremely - . 

likely . . . ^ • , extremely 

. ^ — = — — ^ : unlikely . 



Procedure 

The behavioural prediction questionnaire was administered 
as part of a battery of tests, to the subjects in a group'setting 
prior to the Initiation of the organized exercise program. Due 
to the logistics of administering a large number of tests to a 
, large sample and organizing exercise groups when subjects 
were, available, there was approximately a four week time 
lapse between obtaining thfe questionnaire data and initiatina 
the exercise program. 

The beftavioural data, attendance of the organized program 
oyer the eleven week period, were obtained from records kept 
by exercise leaders in^the program. The raw data (frequency 
of attendance) was reduced to a seven point scale for 
purposes of data analysis. 



Results 

The means and standard deviations for the predictor and 
criterion variables are presented in Table i while the Inter- 
correlations of the pertinent variables are given in Table -11. 
From Table I it can be seen that attitudes toward the act of 
attending the organized exercise ^'program were strongly 
positive (X = 24.92) as were expressed intentions to attend 
the exercise sessions (x = . 6.15)3..: The corresponding 
measures for the exercising on one's own condition although 
also positive were markedly less so (x's .= 22.95 and 4.24). 



Table I - Means and standard deviations for predictor and 
criterion variables. 



(a) Organized exercise program (b) Exercising 


on one's 




N = 118 




own 


126 


Measure 


X 


S.D. 


X . 


S.D. 


Aact 


24.92 


2.80 


22.95 


3.68 


NB, 


4.70 


1.58 


3.80 


1.59 


NBj 


5.11 


1.52 


4.00 


l'.62 


NB3 


5.34 


2.06 


5.11 


1.64 


Mc, 


4.49 


1.15 


4.05 


1.09 


MC2 


4.35 . 


1.19 


4.26 


1.03 


MC3 


5.14 


1.29 


5.00 


1.22 


NB,(IVIc,) 


21.74 


10.03 


15.89 


8.46 . 


NB^dVIc^) 


22.80 


10.18 


17.65 


,9.31 


NB3 (IVIC3) 


27.71 


14.10 


26.19 


11.84 


Bl 


6.15 


1.27 


4.24 


2.06 


u B (raw data) 


16.30 


8.56 


16.22 


8.64 


B(7 point 


3.74 


_JL8a- 






scale) 










4.03 


, 1.79 






Job Inter- 










ference 


4.37 


1.96 


5.12 


1.81 



Note: Aact = attitude toward the behaviour, in a given 
situation ;.NBx = normative beliefs, i.e. perceived expectation 
offers; Bl = behavioural intention; B = behaviour, I.e. 
attendance of the exercise program; Habit = strength of 
habit for exercising ;•' Job interference = probability of job 
requirements interfering with intentions to exercise. 
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3. Although ail individual scales have a range from 1 to 7, because 
attitude scores represent the sum of four separate scales they 
have a possible range from 1 to 28, and as NB (Mc) scores 
represent the multiplication of the scores on two iscales they have 
a possible ran^ge from 1. to 49. 
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Normative beliefs concerning attending the organized exer- 
cise sessions and the motivations to compiy with these beliefs 
were moderately positive {iCs = 5.05 and 4.66). Comparable 
measures for the exercising on one's own condition were 
marginally smaller (it's = 4.30 and 4.44). Mean scores of 4.37 
and'5,12 respectiyely were found for the probability of work 
demands Interfering with Intentions to attend the organized 
progranri and to exercise on one's own. The mean score for 
the habit strength for exercising variable was 4.03. ' 

Although for both conditions subjects reported, their wives to 
t>e the reference group niost strongly favoring their involve- 
ment In exercise and the group whose wishes they were most 
strongly motivated to comply with (Table I), this NB (Mc) 
combination was not the best predi;ctor of Bl (Table II). The 
NB.(Mc) measure pertaining to "best friends" [l.e., NB, (Mc,)] 
was the best normative group predictor of Bl in both con- 
ditions (r » .20 and .28\espeetivety). Neltlfer NB, (Mc,) or 
NB3 (MC3) accounted for sufficient variance to be entered into 
the multiple regression equations for predicting Bl. 



Tabl« II - Intercdrrelatlcnt of predictors and criteria. 



(a) Organized Exercise Program 



Measure 


1 


2 


3 


4 


5 


6 


7 8 


1. 2:Aact 


1.0 














2. NB, (Mc,) : 


.22 


1.0 












3. NBjCMCj) 


.26 • 


.64 


1.0 










4. NB3(MC3) 


.27 


.26 


.28 


1.0 








5. Job interference 


* .23 


.15 


.13 


.11.; 


1.0 






6. Habif 


.17 


0.0 


0.0 


- .04' 


.07 


'1.0 




7. B.l. 


' .21 


.12 


.20 


.11 


.11 


- .06 


1.0 


8. B. 


- .03 


.16 


.01 


.17 


.22 


.04 


.11 ' 1.0 



(b) Exercising On 0n¥30m 



1. 

TllBj (Mcj) 

4. NB3(MC3) 

5. Job Interference 

6. Habit 

7. B.I. 



.18 


1.0 










.27 


.73 


1.0 








.25 


.32 


.43 


1.0 






.15 


'12 


.18 


j09 


1.0 




.27 


.05 


.10 


JOS 


.05 


1.0 


.43 


^3 


.29 


,22 


.15 


.40 



1.0 



Note: Aact = attitude toward the behaviour in a given situation ; NB^ -^ normative beliefs, i.e. perceived expectation of others; 
Bl = behavioural intention ; B = behaviour, I.e. attendance of the exercise program ; Habit = strength of habit for exercising; 
Job interference = probability of job requirements interfering with intentions to exercise. 



The multiple correlations between the predictor and criterion 
variables are presented In Table III. 

With respect to the organized program, the multiple correla- 
tion of the sum of the four attitude measures and the NB, 
(MCj) measure with Bt was .26. The regression weights for the 
attitudinal and normative components were both .17. For the 
"intent to exercise on pne's own" condition the multiple R 
.between Aact + NB, (Mc,) and Bl was .47. The derived 
regression weights for the attitudlnal and normative com- 
ponents were .37 and .12 respectively/ 



The simple correlation between Bl and attendance frequency 
was .11 for the "organized exercise" condition. No measures : 
of actual amount of exercising outside of the organized 
program were obtained so no Bt-B relationship could be 
derived for Ihls condition. 

Controlling for probability of work requirements Interfering 
with behavioural intentions did not appreciably alter any of 
the correlations with Bl. A correlation of .06 was found 
between self-rated habit strength for exercising and frequen- 
cy of attendance of this organized program. 
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Table Ml -Multiple correlations between predictors and criteria. 




Predictors 


Criteria 


R 




(a) Organized Exercise 
Program 


Aact + NBj (MCj) 
Bl 

Aacl + NBj (MC2) 


Bl 
B 
B 


.26* 

.11 
.04 


.07 
.01 
.002 


(b) Exercising On 
One's Own 


r Aact + NB2(MC2) 


Bl 


.47 


.22 



Note: Aact = attitude, toward the behaviour in a aiven qitnation • wn - n«rr««*!w^ u i- i . 

•Bl = behavioural intention ; B = behaviouM e a«endance^^ ' " """'^^^'^^ i.e. perceived expectations of others; 

• P < .05 
*• P < .01 



DISCUSSION 

Ibe-J^ecy-smff^^^ :orrelatlon (R = .11) of Aact + NB 
(Mc) with Bl for the "organized exercise program" aspect of 
the study is in marked contrast to the substantial P's 
generally reported between these measures. Also, although 
the multiple .correlation (R = .47) between the predictor 
variables and Bl for the "exercise on one's own" condition is 
comparable to those reported In some field research* (eg 
.BHAGAT et a/., 1974; NEWMAN. 1974 - absenteeism' 
variable) it is smaller than those reported in laboratory 
research (off AZJEN and FISHBEIN. 1973) as well as some 
other fleid studies (NEWMAN. 1974 — resignation variable • 
DAVIDSON and JACCARD, 1975). The very low multiple 
correlation of Aact + NB with Bl for the organized exercise 
program condition may largely be attributed to a lack of 
variance in the Aact and Bi measures. From Table I it can be 
seen that the lack of variability In these measures, is 
associated with very high mean scores Indicating the 
probable presence of celling effects. This interpretation is 
supported by the observation that the better prediction of Bl 
for the "exercise on one's own" condition was paralleled by 
less positive and more variable scores for the Aact and Bl 
measures for this condition. 

The fact that the subjects for this study were volunteers for an 
exercise program can at . least partially account for the 
extremely positive Aact and Bl scores. Thus, It might be ' 
expected that the utilizatibn of a more heterogenous sample 
(e.g., a random sample) would considerably improve the 
prediction of Bl from the attitudinal and normative measures. 
It should be noted, however, that previous research has 
Indicated that non participants as well as participants general- 



^^e^ositive attitudes toward physical activity (cf 
KENYON. 1971; ALBINSON. 1975). This research however 
has involved attitudes toward the object "physical activity" or 
some type of physical activity, rather than a specific act 
concerning physical activity such as is appropriate in 
following. FISHBEIN's approach. It might be expected that 
attitudes toward a general object such as physical activity 
might be more uniformly positive than toward some specific 
act concerning physical activity. This specificity question may 
^be another problematic issue In the current study FISHBEIN 
has frequently asserted that for best prediction from his 
model, very specific measures should be taken. The specified 
actions for the various measures In this study may have b^en 
too general. Also thera was some Inconsistency in the 
wording of the measures as the Aact and NB measures just 
referred to "attending the organized program" and "exer- 
cising regularly on one's own"; whereas the Bl measures 
added the specification "at least twice a week". In sum 
several methodological problems hindered this attempt to 
test the utility of FISHBEIN's model for predicting Bl In a 
physical activity setting thus, no firm conclubions can be 
drawn. 
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The previously discussed lack of variance in the Bl measure 
may also help to explain the low simple correlation (7 = .11) 
between Bi and actual attendance of the organized program 
(B). The considerable time lag between thQ derivation of the 
Bl and B measures would also tend to attenuate the Bl-B 
correlation by allowing other sources of Information to alter 
the Bl's before the actual behaviour occurred. 

Also related to this question of available Information is the 
fact that the data for the predictor variables were obtained 
before the subjects had any experience with the exercise 
program which may have led to unrealistic Bis concerning the 
program. Better predictions may have resulted if the.. Bi 
measures were tal<en after the subjects had been involved in 
the program for some time. 

In view of the poor relationships between Bi and B and 
between the predictor variables and both Bl and B. no 
practical significance can beattach@dJQ-ii>e-^=€*ativ^^ 
^yTe^ttltudinai-awH^ weights derived in 

this study. 

In conclusion, although attltudlnal and normative variables 
did not effectively predict Bl and in turn B in this study, the 
current results may help to delineate directions for future 
research in this area. It would appear that the simple 
substitution of specific measures of attitude and normative 
beliefs for traditional attitude measures is not adequate for 
improving the predictions of active Involvement in physical 
activity programs. In fact, it would seem unlil<eiy that the 
taking of any particular measure at one point in time would be 
a highly effective predictor of behaviour at a later time. 
Rather, attempts should be made, as KELMAN (1974) has 
emphasized, to^ place attitudes within a "context of action" in 
order to effectively relate them to behiaviour. Although 
FISHBEIN's model Is to some extent an attempt to do this by 
deriving measures specific to a given act and by incor- 
porating a-social influence factor. It would appear that for the 
model to be effective it must be placed firmly within the 
context of the behaviour to be predicted. As AJ2EN and 
FISHBEIN (1973) suggest, this would involve deriving Bl 
measures in close temporal proximity to the B measures after 
giving subjects sufficient information about the situation so as 
to enable them to effectively predict the consequences of 
their behaviour. The utilization of more specific Bl and 
attitudinal measures, together with the provision of more 
information to the subject concerning the situation should 
help to alleviate the serious problem of. lack of variability in 
attitudinal measures pertaining to physical activity. 
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The historical choice has been simple; woman or athlete? 
To^choose the latter meant risking censure... (LOGGIA, 

, . . the young woman who participates In physical activities 
risks her feminine Image. {HARRIS, 1971) 

We seem to see sport as a field for men and female 
homosexuals. (HART, 1971) — ^- 



— So speak-three promlnant writers on women in sports 
acknowledging the social attitudes toward women's sport 
participation that place women athletes in a continual state of 
role strain. This strain Is not only in response to the reactions 
of others to them as athletes but also partly created by their 
own perceptions of what Is properly feminine. Learning and 
Internalizing feminine role expectations Is a central part of the 

• socialization of female children in our society and women 
athletes are no exception. 

QOODE (1960) has conceptualized role strain as the condi- 
tion that results when an individual finds herself occupying 
two significant social roles, each of which requires a different 
and opposing set of values and behaviours. 

Gender roles have long been recognized as a key area in 
which social differentiation occurs in most societies The 
feminine role in dominant North Americariicultures is a role 
fKA^^i^!^^?f.^J}!^ weakness, softness, passivity and slowness 
(MCCLELLAND. 1953). The socialization process to females is 
based on a conception of a feminine role which requires the 
r6le Incubent. ideally, to be submissive, gentle, nurturant 
dependent, and obedient. The athletic role, hotArever, is very 
dlfferenl Roget's Thesaurus (1961 :29) supplies the following 
synonyms for "athletic" "vigorous, strapping, brawny - 

• muscular." Management of the athletic role requires such 
qualities as strength, speed, toughness, aggressiveness 
ascendency, leadership, autonomy and emotional control It 
Is immediately obvious that these are the very qualities that 

• are associated in Western society with masculinity The 
socialization of the male child is. not only a preparation for the 
masculine role but also preparation for the athletic role, a role 
that IS similar to and not in conflict with masculine role 
requirements. The female athlete, however, is an anomaly 
Our society defines achievement, aggression, strength and 
toughness as masctUfne attributes, and considers the 

, possession of masculine attributes to be unacceptable in 
females. It is no wonder, therefore, that women athletes 
experience role strain. GERBER, aL, (1974) refer to a 
survey by FOREMAN (1972) where people were asked to 
classify seventy.fi ve sports according to whether they were 
masculine or feminine sports. Of the- seventy-five only-two 
were classified as exclusively feminine: field hockey and 
ballet. Of the rest, fifteen were classified as exclusively 
masculine and the remaining fifty-five were classififed as 
primarily masculine. 



The strategies described In this paper are drawn from Interviews 
and participant observations. 
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The pressures created by the disparity between the conduct 
required for successful performance of the afhietic and 
feminine roles have resulted In the development of a number 
of rationalizations and strategies that enable women athletes'' 
to cope w[th the strain that resul^sJronUheir commltmeritlo" 
Jhejwo. conflicting rolesTThes^ must enable the 

athlete to compete and to win; to develop strength and 
endurance; to spend long hours in practice; to have goals 
that require dedication and perseverance without Invalidating 
the gender role which has been learned and is accepted as 
the basis for personal identity. Women in our society have 
learned that "competition in traditionally male activities (as 
sports) is widely believed to require sacrifice of feminine 
attractiveness, and sex appeal that attracts males" (HARRIS 
1972). ROSSI (1965) and KOMAROVSKY (1953) have 
documented the same attitude in women who compete in 
mental activities and professions that have, like sports, been 
defined as areas for men only. BOSLOOPER and HAYES 
(1973) outline the rules women learn In order to play what 
they call the "femininity game." They say. "The rules are 
simple; You win the game by losing all others — tennis 
volleyball, chess, you name it..." GERBER (1974) goes 
even further contending that competition itself "violates 
ancient taboos against women entering into overtly 
aggressive behaviours on a large public scale." Although 
HALL {^^72) has found that women athletes perceive less 
difference between their conceptions of the athletic and ideal 
woman. GERBER (1973) has shown that women athletes are. 
themselves, aware of the stereotypes. As GERBER (1973) 
says : 

One can't compete in sport and be non-competltlve; one 
can't shoot for goals and be non-aggressive; one Can't 
practice for two physically demanding hours a day and be 
physically weak ; one can't put one's skill en the line against 
an opponent and be too afraid to take risks; one can't 
come out on the court, field or pools against opponents 
whc. nave demonstrated their superiority and be wantin g in 
coura;;.a; one can't give up many hours a week to train for 
competition and not have self-disci plinej^Qn^xarrit^gccept--.. 
the results of t^ e contest as proof oGarfn^s best for the ^ 
moment and be unobjectlve; one can't strive tc win, win, 
win and not be achievement oriented. 

Indeed. FELSHIN (1974) points out that "it is possible that 
female athletes are. as some evidence suggests, as aggres- 
sive, achievement oriented, dominant and committed to 
sport as male athletes." 

THE CONCEPT OF INTERACTION 
STRATEGIES 

A strategy, according to GOFFMAN (1969), is a plan of action 
that takes Into account "ciie's thoughts about the other s 
thoughts about oneself/* Strategies are developed in interac- 
tion primarily for the purpose of selectively concealing or 
revealing certain information at^out oneself in order to modify 
or control the way one's character or actions are perceived by 
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others. A strategy consists of a series of moves or tactics that 
are intended to create a particular Impression and e^oke a 
certain type of response. Impressions formed by others are 
managed by the use of verbal and non-verbal behaviour 
which are used tactically In a way that the^strateglst considers 
will aMow her to control the other's Impression of her and 
lessen the Importance of other conflicting Information or 
cues. Strategies may be developed individually or collective- 
ly. For example, most college students learn a number of 
strategies that they expect to result In their getting better 
marks In their courses. These strategies are usually intended 
to create the Impression that the student Is hard working and 
scholarly. They Involve such tactics as using non-verbal cues 
such as sitting near the front of the class, maintaining eye 
contact with the Instructor and carrying thelr text to class. 
- They also Involve such behaviours as raising questions about 
the work In class, references to the professor's research and 
making froquent office appointments. While the purpose of 
the strategy, which is often to conceal the fac^ .hat the student 
Is not doing sufficient studying, and the general impression to 
be conveyed Is often the same for ail course, a particular 
strategy will be developed for each class based on available 
Information about a specific professor and Information about 
her responses to certain tactics that Is learned through 
observation and Interaction. 

STRATEGIES USED BY WOMEN ATHLETES 

The strategies that are described in this paper are those 
which have been observed to be commonly used by women 
athletes. Specific tactics that we have associated with one 
strategy are sometimes, in real situations, used independent- 
ly or In other combinations. The awareness of the female 
athlete of her own use of these strategles.,or of their use by 
others varies. In some cases the strategic behaviour has been 
learned as part of socialization Into a sports group. In other 
cases the strategies are deliberately developed by the athlete 
and are evaluated by her after trying them out as to their 
effectiveness, specific situational variations In responses, and 
her ability to carry them off successfully. Before we examine 
the strategies themselves, we should mention that many 
women resolve the problem of role strain by simply aban- 
doning the athletic role at adolescence when the pressure to 
conform to the feminine role begins to make them uncomfor- 
table. Occasionally an athlete will reject the feminine role and 
adopt a masculine role that seems more in keeping with the 
athletic role. Although the first resolution of the strain is 
common, the second is rare and in these cases the athletic 
role may have developed as part of a masculine role identity 
rather than the reverse. The strategies being focused on in 
this paper are those that are used by women athletes who are 
<:ommitted to both roles and who need to cope with the 
resulting strain if they are to be able to function continue to 
play both roles. 

Ostrich 

The rationale for the Ostrich strategy Is that If conflict 
between the rolea is not admitted then the individual does not 
have to deal with It. It is a "head-in-the-sand" strategy based 
on denial of the problem.' The Ostrich strategy involves 
creating the impression that involvement In athletics is not a 
deviation from the norm for females. Since negative social 



1. Sykes and Matza (1957) have discussed this type of rationalization 
as used by delinquents to neutralize objections to deviance. 



attitudes are not acknowledged, any discussion or recogni- 
tion of them Is impossibly. 

Tactics used in the Ostrich strategy are : 

(1) Ignoring or misinterpreting of pejorative remarks, . 

(2) responding to questions about inconvenience of practice 
schedules. Interference with social activities with in- 
credulity, 

(3) denying any knowledge of suspicions of homosexuality 
among female athletes or suggestion of lack of femininity. 

These tactics are all designed to convey the Impression that_ 
there is no problem, no negative attitudes andrthusT hd roTe 
--strain. ' 

Ju8t-a-Hobby 

The Just-a-Hobby strategy is based on a concealment of the 
importance of the athlete role so that, because It is notvlewed 
as a major role, it doesn't conflict with the Important feminine 
role. Just-a-Hobby does not Involve a strategy that minimizes 
the problem, but rather one that minimizes the importance of 
the athletic, role to reduce the threat of it undermining 
femininity. 

The tactics used with the Just-a-Hobby strategy are similar to 
those used by deviants such as the alcoholic or drug .9ddict 
who attempts to convey to others that she can quit any time 
she wants to. Some tactics used in this strategy are: 

(1) implying that participation Is a result of doing others a 
favour — "they couldn't get enough players so they asked 
me to play so they could field a team.". 

(2) appearing to forget about practice or contests and just 
remembering at the last minute, 

(3) pretending not to know scores or results of contests, 

(4) ridiculing coaches or teammates who take things too 
seriously, 

(5) implying that she never practices. 

We do not mean to suggest that all athletes have the same 
motives for engaging In sports activities or the same degree 
of involvenient, but simply to driaw attention to this as a 
strategy when It does not realistically reflect actual motives. 
LUNDREGREN (1974) examined the motives of women for 
participating in physical activities. Given the low evaluation of 
the .role of women athlete even among university students 
(GRIFFIN, 1973), the stated motives in the Lundegren study 
may have been those that were perceived to be acceptable. 

Peter Pan 

The rationale for the Peter Pan strategy is based on the 
recognition, by the athlete, that while there Is differential 
gender socialization that begins immediately after birth, the 
real peer and parental pressures to conform to the feminine 
role becomes progressively greater as adolescence ad- 
vances into adult status. Prior to adolescence, athletic ac- 
tivities of girls are tolerated as "tomboy" behaviour. Girls are 
warned and parents are reassured by the frequent repetition 
of such statements as "just wait until she discovers boys, then 
she'll forget about football." This is particularly true for 
middle class girls. Working class girls and boys of all classes 
learn and conform to role "appropriate" toy and activity 
selection earlier than middle class girls. Boys of all social 
backgrounds are encouraged to be and are, in fact, more 
consistently in conformance to gender rdle expectations 
(OAKLEY, 1972). This.may account for the preponderance of 
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middle class girls (balck American girls being a special case) 
. that persist In athletic roles. Since middle class girls are 
allowed to participate In sport activities without much pres- 
sure for a longer period, they are likely more reluctant to 
give It up. Boys, on the other hand, from their earliest years' 
are rarely given an opportunity to sample activities deslan- 
ated for females. 

Peter Pan Is a strategy Intended to convince others that the 
athlete Is ^stlll young enough to be allowed to continue 
participation. The Implication is that she will relinquish these 
activities sometime In the jiot-too-dJetant-but-usually un-- 
^specified,-futurer Some women manage to use this strateov 
well Into their late teens. 

Tactics used in the Peter Pan strategy Involve : 

(1) continuing Juvenile hair and cfothing styles, 

(2) wearing clothing that conceals rather than accentuates 
breasts and hips, 

■' ■ ' fr 

(3) refusing to use make-up, perfume or other artifacts tfiat 
announce readiness to enter Into the adult feminine role, 

(4) associating with younger children rather than age peers, 

(5) focusing on present time IRlvitles and not openly in- 
dicating plans for next year, or saying each year, "This is 
my last season," 

(6) avoiding situations that require or create expectations for 
heterosexual courtship behaviours. 

• . The Peter Pan strategy provides an easy bridge into another 
strategy we will call "Daddy's Girl." 

Daddy's GirP 

The rationale for the Daddy's Girl strategy is that by denial of 
.or disassociation from the responsibility of decision-making 
related to athletic role activities, the strain is reduced The 
Individual shrugs off all comments or strain producing, 
questions by indicating that "Daddy" (coach-parent) is 
responsible for her participation. This strategy involves 
•establishing the impression that the athlete is totally depen- 
dent on "Daddy" who controls her.life and who will not let her 
00 some things and who makes her do others. The Daddy's 
Girl strategy serves the double function of denying her ability 
to choose for herself and of associating her with a powerful 
dominating male figure which conforms to the feminine role 
expectations. ^ 

Tactics used to accomplish this strategy are : 

(1) constant reference to coach/parent in refusing invitations 
as, "No, I have to get to bed early, toach wants me to aet 
lots of sleep," 

(2) complaining about how the coach/parent makes her 
swim a mile before doing sprints, etc., 

(3) associating all actions that might indicate autonomy 
aggressiveness, etc., with reasons why, the coach/parent 
wants It, e.g., "Coach wanted me to learn to drive so I 
could get to practice before the others." 

Pseudo-Nympho 

The rationale for the Psepdo-Nympho strategy is based on 
the recognition that our societal definition of thefeminine rdle 
• Is based on the belief that women are sex objects. "Physical " 
where women are concerned means "sexual" (BOSLOOPER 
and HAYES, 1973). The strategy involves establishing a 
pattern of heterosexual sexual relations which reduce the 
suspicion of lesbianism and allow continued participation in 
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athletics without too much strain since femininity has been 
affirmed. 

A Pseudo-Nyrnpho strategy of using sexual activities to- 
validate the feminine r6\e Involves ^uch tactics as: 

(1) Indiscriminate sexual relations with a series of malG 
partners, 

(2) passive acquiescence when approached to engage In 
sexual relations, 

.13LconyJiicing-partners-thatihe sexual acts ar^^^ 

(4) making known that sexual relations are engaged, in and 
enjoyed, 

(5) avoiding serious involvement with any partner who would 
object to or interfere with the athletic activities, 

(6) being undemanding of relationships with sexual partners 
so that non-exclusive, non-romantic relations with males 
can be maintained and these male associations will 
balance associations with other female athletes. 

One-of-the-Boys 

The rationale for this.strategy Is somewhat simllar to that of 
the Pseudo-Nympho. It Is based on the society's acceptance 
of cross-sex friendships as having sexual connotatiohs and of 
heterosexual sex relations as proof of femininity. There Is 
some basis for this rationale even without sexual relations 
since there tend to be few friendships between heterosexual 
males and homosexual females. The explanation by the 
female athlete that she "likes boys/men" tends to be equated 
with "normal" femininity. The One-of-the-Boys strategy In- 
volves maintaining the athletic role by being accepted into a 
male group as part of the group. This strategy allows women 
to participate in "masculine" activities with the group because 
she's "just like one of the guys." She retains her feminine 
Identity, however, because 

(1) „this strategy is open only to those wcy^- n perceived as 
heterosexual, and 

(2) because both the group and the v na- herself 
recognize that she really isn't one of the x . ^ and they 
reaffirm this in a number of ways. 

She may be permitted to practice with them, but League 
Rules prevent her from actual team membership. (This is 
beginning to change with some teams but not enough yet to 
see how this will effect the use of this strategy.) 

The tactics used in the One-of-the-Boys strategy are : 

(1) initially establishing a special relationship with the group 
usually through a brother, cousin or boyfriend who can - 
tolerate a physically competent woman, 

(2) ingratiating herself by running errands, e.g., keeping 
score, turning in time sheets, providing transportation. 

(3) demonstrating atJi.etic skills in a service situation eq 
warming up the pitcher, filling in for late players' in 
practice, etc. 

Gorgeous Female 

The rationale for the Gorgeous Female strategy is based on 
the Idea that the feminine role requires consciousness of 
appearance and interest in clothing (SONTAG, 1972) It has 
also been noted that society tends to equate beauty with 
femininity (HARRIS, 1971). The Gorgeous Female strategy is 
the one most often noted by researchers in women's sports " ' 
probably because the tactics involved make it the most . 
visable. One aspect of the Gorgeous Female strategy is 
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similar to the Pseudo-Nympho and One-of-the*Boys 
strategies. Since men are attracted to' beautiful women and 
the presence and admiration of men in potential heterosexual 
relationships acts to reduce role strain by reaffirming the 
feminine role both for the women athlete and for others, the 
Gorgeous Female strategy is one that creates the impression 
that the socially accepted feminine role has been learned and 
accepted. It is intended to convince people that the athletic 
role does not interfere with or detract from the feminine role. 

The tactics used In the Gorgeous Female strategy are both 
''vwrb'aT'and rron-verbal. Some are: 

(1) use of maHe-up, earrings, feminine hairstyles and hair 
ornaments, unnecessary decoration on clothing such as 
frills, lace, and embroidery, 

(2) expressing non-aggressive, non-competitive reasons for 
engaging in the athletic role, 

(3) controlling walk and gestures to minimize appearance of 
muscular development and freedom of movement, 

(4) deferential treatment of male athletes, coaches, 

(5) not competing outside of specific contest stituations dnd 
only against other women. 

Schizo 
• 

The Schizo strategy is basically the Gorgeous Female 
strategy but is extended so that it includes the women for 
whom the Gorgeous Female strategy is not too effectivf^. 
While to Gorgeous Female strategy involves bringing the 
feminine role behaviours and accoutrements as far as possi* 
ble into the athletic situation, the. Schizo strategy is based on 
the separation of the roles completely so that the conflict is 
not evident. The Ostrich strategy is designed to convince the 
self and others that the problem does not exist. The Schizo 
strategy is to compartmentalize the ^athletic role and the 
feminine role and create two discrete identities. In the Schizo 
strategy, the athletic role which requires competitive, 
aggressive behaviour is non-gender related. By. the separa- 
tion of the athletic role from any gender association, confjict 
Is reduced. Using the Schizo strategy requires having two 
discrete and unrelated sets of behaviours. The individual 
identity is submerged and the fenriinine role and the athletic 
role are played as the situation demands, but never at the 
same time. The self is a third aspect or "real nrie" not 
dependent on or related to either role. "It appears the athletic 
female must assume the role of the chameleon . . ." (HARRIS, 
1971). 

The tactics used in the Schizo strategy are designed to 
prevent any overlap or relationship between the two roles. 
They involve: 

(1) having different sets of associates so that each can be 
related to in terms of separate role expectations, 

(2) keeping feminine, role partners away from sport 
situations, ' 

(3) associating aggressiveness, competitiveness with the 
sport activity as comparable to a nriotor skill rather than 

-'as a personal characteristic. 

Ball Crusher 

The Ball Crusher strategy Is basically derived from the 
rationale of any oppressed group, that by defeating the 
oppressor one can take over their position, be in power, and 
control policy. The oppressed group identifies with the 
oppressor and identifies behaviours of the dominant group 
with the power status.. The Ball Crusher strategy" involves 
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taking over thQ male role and defeating males in contests that 
involve masculine identified pursuits. Women who adopt this 
strategy are labeled "Castrators" or "Ball Crushers" as they 
are perceived as emasculating their competitors by forcing 
them into a position where they have been beaten by a 
woman! 

This strategy involves tactics such as : 

(1 ) bragging about defeating men in contests. 

(2) any act that undermines the myth of male superiority, 

(3) challenging less skilled males in public situations. 

These tactics are effective because the masculine role does 
not allow for differentiation of individuals (size pr skill) in 
cross-sex contests. All men, as such, are expected to be 
stronger, faster, and better than all women. 

Liberated Woman 

The Liberated Woman strategy^ is one that utilizes the 
Women's Liberation Movement provided literature and 
polemic to convince the self and others that the activities and 
behav'^ours that have been defined as masculine have no 
relai'onshifj i»> fact to masculinity or femininity. The strategy 
involves politicizing the cultural definitions of "masculine" 
and "feminine" and separating them from biologically based 
sexual identity. The strategy is intended to demonstrate how 
and why the cultural definitions originated and thus question 
the validity of masculine and feminine roles. 

The tactics used, are : 

(1) mastering the literature and using it to provide enlighten- 
ment regarding gender roles, 

(2) developing and using dominance tactics and political 
action tactics to gain control of the power positions. 

Cecil B. Rabbit 

The name for this strategy is taken from a TV puppet- 
character, Cecil B. Rabbit — The*World's Greatest Anything. 
The Cect B. Rabbit strategy is based on the rationale that the 
outstandingnindividual is apart from the crowd and, therefore, 
does not have to abide by rules created for ordinary mortals. 
The Cecil B. Rabbit strategy involves creating an impression 
of overall excellence in a variety of activities, including those 
that are designated as masculine. The strategy depends on 
associating the athletic role performance with other activities 
in which the individual also excels. By embedding the athletic 
role In a talent framework, it is less likeJy to create a great 
amount of social and mental pressure since it does not force 
the recognition of tvyo conflicting roles. 

Tactics used in the Cecil B. Rabbit strategy are : 

(1) referring to sports activities coupled with dancing, pain- 
ting, writing or other activities not so specifically 
associated with the masculine role, ^ 

(2) demonstrating the same level of proficiency in feminine 
rdle associated activities, such as sewing, 

(3) reference to sport activities in terms of physical develop- 
ment and associating this with social, mental and total 
development. 



2. See Felshin {1973} for an analysis of the relationship of women 
athletes to the women's movement and the impact of legislation - 
on the status of women in sport. Woman Sport (1975) magazine 
provides specific discussion of tactics that can be used in this . 
strategy. 
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, 3E1.F»ACTUALIZATI0N AND 
I THE CPLLEQE ATHLETE ' 

RiehanlA.Ma9m 

Director, Motor Behavior La bora tory 
Department of Health arid Physical Education 
Texas A & M University . 
College Station, Texas 

the study of personality and athletes has traditionally been 
centered on the problem of specifying particular traits that 
distinguish athletes from non-athletes or other athletes The 
results of these studies have yielded what KROLL (1970) 
called an "entangling web of conflicting results Perhaps 
some of this confusion Is related to the use of a wide range of 
f Rprsonallty Inventories In these studies. A review of per- 

ilyf^o^^^^^ <®'^- COOPER. 1969 ; MORGAN, 

,1972, 1974) quickly points out this problem. The cortflictinq 
results appear Inevitable as this myriad of Inventories cannot 
fwllil^l?^ substantive theory of personality 

(MORGAN, 1972). A basic need then Is to first, establish a 
conceptual base from which to work for the development of 
personality theory that relates 1o athletes, 

A theoretical view of personality that has merit for the studvpf 
athletes Is one developed by MAfikOW (19701x1nirther 
thinking and development of this theory has beeypresented 
by. ROGERS. (1961) and SHOSTROM (1964^ This view 
^ rtctures man as striving to become a self-ac»tu§llzlng person 
^or a person who Is more fully functioning afid lives a more 
. enriched life, than does the average person. This person 
according to MASLOW (1970) has the full use of his or her 
-talents, capacities, and potentialities. . 

: Viewing' the athlete In light of the self-actuallzing person 
presents an Interesting portrayal as many of the traits or 
qualities of the self-actualizing person are those traits that are 
desirable for thq athlete. For instance, the self-actualizing 
-. person has a more efficient perception of reality; is less 
: .Characterized by severe anxiety ; Is generally problem- rather 
; than ego-centered ; Is generally self-motivated and depen- 
; dent on his own potentialities and latent resources for 
: personal growth rather than on external forces. Although 
there are other qualities of the self-actualizing or fully- 
. functioning person described by MASLOW. these few will 
suffice as an overview description to provides basis on which 
j to relate this theory to the study of athletes. 

vThe characteristics of the self-actualizing person must be 
®^ relative. Each person, according to MASLOW 
0(1970) Is somewhere In the development of the qualities like 
^^J^i^^'^^^n'^^^^pW stated, however, that few 
people achieve the fully-functioning state prior to adulthood 
,:ln fact, In one study MASLOW (1970) screened 3000 college 
^^students to find subjects to qualify as self-actualizing persons 
(ancf only one was determined to be Immediately usable 
;Thus, In the college student Is found an Individual that at best 
;ls developing qualities towards becoming the self-actuallzina 
'^person^ r 

.)- • . • ■ ■ ^ ^ ' . 

*A question that logically follows then, Is related to the rate-of 
^that development and what might affect or be related to It Of- 
^particular interest for this study was the possible relationship 
betyveen this rate of development apd the involvement by the 
o>llege student In athletics. Are college athletes any different 
from the average college student in their development 
towards self-actualization? One further question was also of 



lo!!teH*, °' «««'"«^ by the athlete 

related to his development toward self-actualization? 

IVIH! T^,?^',!!'^ ''°"f.?^ athlete was deiimUed to baseball 
players. Thus, the specific purpose of this study was twofold : 

(1) to compare varsity and B-team college baseball players 
in their relative development toward self-actualization • 

■ and ". 

(2) to^compare college baseball players and the average 
CO lege student In their relative development toward self- 
actualization. 



METHOD 

Subjects 

Twenty-thre© varsity and 19 "B" team r/iembers of the 1972 
baseba I team at Florida State University took and completed 
the POI. Mean ages of the teams were 20.4 years for the 
varsity team and 18.5.years for the "B" team. ' 

Personality inventory 

1111^^1''*°"°' Oi^'entation Inventory (POI) was developed bv 
SHOSTROM .(1964). It consists of* 150 two-cSolce com- 
parative value Judgments. The items were selected from 
SIh v^ly^/udgments of clinicaliy healthy and clinically 
troubled patients^as seen by therapists at the Institute of . 
Therapeutic Psychology in Santa Ana, California. 

7K»r°' s of -12 scoring categories or scales. Two of 

S./TM?nH°?'.r'.7""® Incompetence/Time Competence 
no^JnL? <°l'^?,'^'""®'"'"'®'=*«^ <0^') are basic ratios of- 
Muinn ? '° «he person is 

living in the past and future or in the present, as the self- 
actualizing person would. The 0/1 ratio is a measure of the 
tllTl? *^'f^'^« P^^^on is directed by sources outside or 
within himgelf. The self-actualizing person seems to have 
liberated himself hom responding primarily to social 
pressures, goals, and expectations. 

The other 10 sub-scales each measures a conceptually impor- 
tant element of self-actualization. These scales and their 
meanings can be seen in Table I. 

Procedure 

I««h?M «f""'"'s«ered by the investigator to the varsity • 
baseball team just prior to a regular afternoon practice one 
week before the team's opening game of the season. The test 
was. administered to the "B" team on the day that practice 
equipment vyas issued, two days before their first formal . 
practice. 
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Table I - Sub-Scales for Personal Orientation Inventory. 







Meanlna (SA vs. Non-SA) ^ 




SAV 


' 6elf-Actualizlng Value 


Holds or rejects valuos of SA ' 
people 




Ex 


Enstentiality 


Flexible or rigid In application 






. of valued 




Fr 


Feeling Reactivity 


Sensitive or insensitive to own 






needs arid feelings 




s 


Spontaneity 


rreeiy expresses or reariui or 








expressing, feelings behaviorially 


Sr 


Self Regard ^ 


/ High or low self-worth 




Sa 


Self Acceptance 


Accepts or unable to accept self 
in spite of or with weakness 




Nc 


Nature of"^an 


Sees man as essentially good 
or evil 




Sy 


Synergy 


Sees opposites of life as mean- 
ingfully related or antagonistic 




A 


Acceptance of Agression -\ . 


Accepts or denies feelings of 
anger or aggression 




C 


Capacity for Intimate Contact 


. Has or has no difficulty with 
warm interpersonal relations 





" SA = Self-Actualizing. 



RESULTS 

Mean scores were determined for each of the 12 scoring 
categories of the POI for the varsity and "B" team players. 
These data for the teams and for the college norm are 
presented in Table II. The norm is based on data reported by 
SHOSTROM (1966) and is based, on 2046 college studehts.* 

Discriminate function analysis of the scores for the varsity 
and "B" teams indicated that these teams cduld not be : 
distinguished on the basis of the POI test scores for any of the 
scales (Wilks Lambda = .732, F = .883, p = .573). Thus it was 
not possible to establish from. these results that development 
toward self^actuallzatlon is related to the degree of success 
an athlete experiences in college baseball. 
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Table II - Mtant. Standard Daviatlont, and t-Tett RAtultt for POI Scaiaa. 



0 



POf 



Scalaa 



Varafty 



B Team 



NoEtn 



Varsity & B Team 



SD 



SD 



t - Testa 



SD 


X 


SD 


Varsfty/B team 
vs. Norm 


0 Q 
£.9 


lb. 19 


2.88 


2.414* 




o2.o4 


9.82 


4.647 




0 20.24 


2.10 


4.444 


4.4 


19.52 


4.10 


4.455 * 


2.9 


15.81 


3.04 


^ 4.286* 


2.2 


12.7iS 


2.90 


6.830* 


2.2 


12.45 


1.67 


3.68.2 * 


3.1 


14.45 


. 4.19 


. 1.159 


2.0 


1 1.64 


1.57 


0.165 


1.4 


6.71 


1.17 


2.265 * 


3.0 


16.50 


3.18 


2.851 * 


3.4 


17.93 


3.07 


4.916* 



TC 


16.0 


2.71 


16.5 


3.13 


15.1 


1 

SAV 


83.1 


11.10 


82.0 


8.25 


75.6 


^:19.7 


2.11 


20.8 


1.98 


18.8 


Ex 


19.9 


4.06 


19.1 


4.21 


16.7 




.16.1 


3.46 


15.4 


2.42 


13.8 


S 


12.9, 


3.33 


12.7 


2.36 


9.7 


Sr 


12.2 


1.83. 


12.7 ' 


1.44 


11.5 


..' Sa 


14.5 


3.96 


14.4 


4.55 


13.7 


Nc 


11.5 • 


1.68 


11.8 


1.46 


11.6 


Sy 


6.6 


1.24 


6.9 


1.10 


6.3 


A 


16.2 


3.19 


16.8 


3.22 


15.1 


C 


18.2 


3.45 


17.6 


2.60 


15.6 



p <.05. 



The scores for the.vacslty and "B" teams were then combined 
and compared against the college-age norms. Since only 
means and standard deviations were available for the norms 
independent t-tests Were calculated for each of the 12 scales 
to determine differences between th^baseball players and 
the average college students. The results of these t-tests are 
•presented In Table 2. With alpha = .05 for each test the 
analysis indicated that the baseball players were more like 
the self-actualizing person than the average college student 
. on 10 of the 12 scales. The drily two scales on which no 
significant differences were obtained were for the scales of 
Sa (self acceptance) and Nc (view of the nature of man). 
'* • ' ' . . 

DISCUSSION 

The major findings of this study, relate to the personality 
differences existing between the college baseball player and 
the average collegiB student, Although results Indicating 
athlete,, non-athlete differences are more the rule than the 
exception (e.g.. SiDHENDEL. 1965; 1970) it must be 
remembered that the comparison in this study was not athlete 
vs. non-athlet^ but athlete Vs. average college student, which 
group can .be assumed to have included athletes and non- 
athletes. Also, the present study was not designed to con- 
sider unique traits of athletes but rather how the athlete 
^compared to the average college^student in his development 
towards self-actualization. 

The results of this study clearly indicate that the baseball 
:players tested had developed more self-actualizing qualities 
than had the average college student. The Interesting logical 
•extension of these descriptive results is to understand .what 
the implications are of these results as well as why better 
attainment of self-actuallzatlon was exhibited by the baseball 
players on 10 scales and not on 2 scales. 

The first problem one encounters with such an attempt Is the 
problem of "which came first, the athlete or the personality ^ 
characteristics This problem must certainly be kept In 
mind, as the implications of results such as these are 
considered. M0RGAN'(1972) developed a theoretically sup- 
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ported argument that for the most part, personality traits 
remain largely unaffected by participation in athletics. Traits 
are,enduring in nature and should therefore be expected to 
vary little as a result of external Influences. However given the 
nature of the self-actuallzatlbn theory and Its development 
- demand on the organism, It should be expected that in- 
dividuals would change over time on the qualities or 
characteristics measured by the POI. Thus It appears that 
through the use of the POI, possible positive, negative, or 
neutral psychologic effects of athletics on the Individual may 
be seen. If these are to be seen with any type of supportive 
evidence however, that evidence must be longitudinal In 
nature. For the present study, then^the implications, of the 
results must be considered speculative. * 

The baseball players were shown to be living more in the 
present than In the past or future, according to the results of 
the Time Competence Ratio (Tc). Perhaps the age-old 
expression of coaches ''Play one game at a time" has real-life 
meaning for the playjers. In reality, they may live more by that 
code than might be suspected. 

To develop and maintain excellence, the athlete must be self- 

motivated or inner-directed to a great degree. LAPLACE! 1954) 
reported that this quality was characteristic of both major and 
minor league baseball players and was a distinguishing 
quality from the norm. It would appear, then, that the player 
who strives for excellence must either have or develop the 
ability to be .dependent on himself to a large extent for the • 
development of his own potentialities. Given the results of the ' 
I/O Support Ratio in this study, the college baseball players 
exhibited this quality more than did the norm. . 

The scales SAV and Ex complement each other. SAV 
indicates the degree to which an individull holds and lives by 
u^.^ self-actuallzing people.. Ex indicates the degree 
Of flexibility one has for applying the^e values. It is in a sense 
a measure of one's Judgment for the application of a personal 
value system. The athletes exhibited qualities for each of 
these that were more aligned with the self-actualizing person 
than the average college student; The implications of these 
results for college athletes or coaches appear to relate to the 
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success a coach might expect In attempting to have an 
athlete consider or evaluate his own value system In 
relationship to what It should be for his own development as 
an athlete. 

Athletes exhibited a higher sensitivity to their own needs and 
feelings (Fr) than did the norm. They were also more able to 
express those feelings behavlorally (S) than the average 
college student. Given the emphasis placed on ttie individual 
by self-actualization theory the results of these two scales are 
encouraging for 4he coach. The coach cannot know what 
every tea hi member feels or needs and must depend on 
those members to provide him with that Information. 

The next two scales, Self-Regard (Sr) and Self-Acceptance 
(Sa), are related in the POI as measures of self-perception. 
The athlete showed a stronger ability to like himself as a 
person because of his strengths but was no different than the 
average college student in hls ability to accept himself as he 
is. The subtle distinction jj^ween these two characteristics 
have Interesting ImplicatlOTis. Athletes are generally taught 
that they should have a good positive attitude toward 
themselves as people and athletes. Conversely, they are 
usually told not tp be complacent about thelr'present perfor- 
mfince but to continually strive to be better. Whether the Sr 
and Sa qualities results are the result of athletics or not. these 
results certainly appear to reflect general practices in sp6rt. 

The cdacept of awareness. is reflected In the Nature of Man 
(NC) and Synergy (Sy) scales. The athletes were similar to the 
average college students in their view of man as essentially 
evILriSther than good. However, the athletes showed a better 
ability to see the opposition of life as meaningfully related, 
according to the Sy scale. An example SHOSTROM (1966) 
gave for the Sy scale related seeing work and play as not 
really opposites. This may very well be the result of many 
years of hard work at something the generaj- public calls a 
game. Although such a statement cannot b^e supported on the 
basis of these results, the implications in this direction appear 
to be warranted. ' - \ , 



The final two 'scales, Acceptance of Aggression (A) and 
Capacity for Intimate Contact (C). are paired to reflect the 
general area of Interpersonal sensitivity. The athletes again 
showed higher qualities on these scales than did the average 
college student. Thesd qualities appear to be especially 
necessary for' the production of a successful athlete as well as 
successful team. The successful athlete must be willing to 
accept anger or agression within himself as natural. To deny 
those feelings would obviously create performance dif- 
ficulties. The ability to develop meankigful reliitlonshlp^ with 
other people also appears necessary (or success. The 
concepts of tqam cohesion, esprit de corps, etc. are all 
related to this quality. 

When considered as a whole,.the results of this study provide 
interesting Insights* Into the personality structure and 
development of the college baseball player. Whether these 
results are indicative of all college athletes Is a problem 
currently under investigation by this investigator. The ap- 
proach to the study of the personality of athletics based on 
self-actualizatioh theory, appears to be a fruitful directloh* 
especially as a means of determining possible psychological 
effects of^sport. However, longitudinal studies are a necessity 
if definitive statements are tb be established concerning this, 
problem. It is apparent that the study of personality and sport 
would be greatly enhanced if it were based on a theoretical 
model. Self-actualization theory provides a means to ac- 
complish that end. 
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. Everything was so.perfect, everything so right, that it couldnl 
be any other way ;v .stated a skier describins his m'^cit 
wonderful moment while skiing. He revealed further. "I used 
to think ^of It as me and the mountain for it was a soiliary 
^; encounter: At first it was me and It was as If there wer<6? two of 
I : us and It was both of us. I did not attempt to master it b^^at it 
r finesse it or cheat it. The closest thing | can say about it was 
that there seemed to be tracks in the snow that my skis were 
made to fit in... It was no longer me and the hill, but both of us 
It was perfect. I .belonged there." At the end of his run he 
stated, "I felt like I was radlatlngjn every direction, not with 
. pressure but with joy. I felt a tremendous amount of heat I 
was total/y filled up wl|h joy like a heJIum balloon, and it was 
fantastic.': He was attempting to describe his experience 
while skiing. This particular Tun down the mountain was more 
than good, clean exercise, for within It he experienced a 
unique harmony between the mountain and himself. 

What this particular athlete described may be termed a peak- 
experience, a phenomenon coiiceptuanzed bj^ psychologist 
Abraham MASLQW. A peak-experience Is the most intense) 
most joyous, most memorable moment in an individual's life 
Its foundation is a personal subjective experience from which 
abstract knowledge may be built; these experiences are 
often difficult to communicate since our language doesn't 
^ possess the vocabulary to connote the incredible emotional 
qualities experienced by the Indlvidual lnvolved. MASLOW 
found that at these particular moments, the individual expe- 
riences total happiness; equally as important, he often loses 
.all fear, inhibitions and weaknesses. Peak experiences are 
also the .moments of an indlviduaPs greatest maturity and 
fulfillment; It is as If man's humanity Is reaching us furthest 
possible reaches of development. 

MASLOW did considerable research on the peak-experience 
.and outlined Its most common characteristics; however, in. 
tils writings, he did not specifically discuss the peak- 
ex|t)erlence as It relates to sport. I decided to study the reports 
of those peak^xperlences which occurred when XM athlete 
.was actively participating in sport, as distinguished from a 
peak^xperlence.that is a result of participation. I.e., a medal 
for one's performance In a race. 

Traditionally the emphasis of sport research has been on 
. training »the athlete, with the goal of Improving performance 
which is objectively measured in the actual contest. Indeed, 
as a result of this emphasis, much progress has been made In 
.understanding the human body and how it functions in 
relation to specific sport movements. Researchers have also 
developed scientific and effective techniques-to improve the 
.attilete's physical performance. Many, of our training pro- 
grams for athletic teams and physical education classes tend 
to overlook the fact that we are working with more than just a 
physical, body. We are actually concerned with a total and 
complete individual. Limited research has been conducted 
on' the subjective or personaUfeellngs that the athlete expe- 
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riences while participating in-sport. I contend that we can 
further develop new dimensions in the study of sport if we 
examine It. from a total perspective. 

This study has shown th^t sport possesses a meaning and* 
purpose that transcends the everyday view of it. One way to 
have this new perspective on sport Is to explore the subjec- 
tive domain of the peak-experience. 

The purpose of this study was not to generalize for all people 
engaged in sport, but to draw conclusions about the nature of 
the peak-experience from the descriptions provided In an 
attempt to determine what qualities are to be found in the 
peak-experience. 

THE INTERVIEW 

When one attempts to explore an emotional phenomenon 
such as the peak-experience, one must employ techniques 
other than the usual > quantitative methods of research. 
Therefore, my study focused on the personal experiences of 
20 athletes, all of whom I interviewed In depth. The subjects 
included 16 men and 4 women, ranging in age from 19 to 40 
years; eleven of the athletes dew^rlbed experiences that 
occurred while participating In team sports (football, volley- 
ball, lacrosse, hockey), and nine described experiences that 
occurred In Individual sports (cycling, sv^imming. track arid 
field, jogging). Twelve . of the athletes were playing or had 
played on collfege vareity teams, three participated on the 
Intramural level In college, two participated in recreational 
activities, specifically, skiing, and three of the athletes were 
members of the 1972 Olympic Team. 

Because many of the athletes had never previously shared 
this experience with anyone. I began by attempting to move in 
the direction of a meaningful rapport with each of the 
individuals. The Interviews were conducted in a relaxed 
atmosphere so that the Individual Interviewed was more apt 
to be comfortable and share his experience with me. During 
the first part of the Interview (usually about twenty minutes) I 
attempted to share my mutual Interests with the subject In an 
attempt to "break the ice." The Interview proceeded as soon 
as the individual revealed he or she was at ease and wlliihg to 
converse freely with me. J discussed with each athlete his 
general sports background. Next I asked them to name some 
of their great experiences while participating In sport. After 
discussing some of the athlete's great experiences. I focused 
on my major questions: "What Jias been- your single, most 
joyous, happiest, blissful, wonderful moment In your sport 
experience while participating ?'* From this point, other ques- 
tions were asked m no particular order and not necessarily In 
every case; to stimulate discussion of the experience. These 
included.: "How did you feel differently about yourself?" 
"How did the world look differehtly "How did you change ?" 
The emphasis was on flowing with the experience as It was 
being reflected upon. I used questions a^ki^y applied to the 
Immediate situation and not because I ted previously deter- 
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mined that they needed to be asked. Since the purpose was 
to have the subject freely recount his experience, I asked as 
few questions as possible so the Interview would be^non- 
manlpulativa ^ . 

Other athletes' accounts were presentedin this study In order 
to reveal to tha respondent that It was^'acceptable to have 
these types of experiences and that It was acceptable to 
share theexperlence with another Individual Sharing another 
athlete's experience helped to stimulate the respondent in 
expressing himself. In short, expression of the respondent's 
experience was encouraged as much as possible by confir- 
ming the subject's experience, by making him feel at ease, 
and by reflecting some understanding, of his experience. 

Since all interviews were composed of open-ended ques- 
tions, each Interview was unique. In order to maintain 
uniformity between Interviews, r devised a checklist of speci- 
fic Issues that I wanted for comparison. These questions were 
not asked until the end of the Interview and only In those 
cases where the Issues had not been raised during the course 
of the Interview. 

RESULTS 

•^1 discovered that the sport environment provides ^ am- 
biance which is conducive to the peak experience. Sport 
provides man with a freely chosen opportunity to focus all his 
energy upon a specific task within the specific rules and 
regulations of that sport. The athlete does not- have to worry 
about the usual mundane problems of dally existence, bat 
Instead man is free to go all out, to totally Immerse himself in 

.the activity, and experience his unique self at the outer limits 
of his sport participation. 



DISCUSSION 

The chief results of this inquiry are summarlzisd in Table I. 
The column at the left lists qualities used by s^'bjects to 
characterize their experience. The column at the rig' a reflects 
the percentage of subjects who shared each of the given 
qualities to characterize their "greatest moment". Briefly, 
the major finding is that there are general features of this 
experience which were shared by at least 80% of the subjects 
(qualities 1-16) and other features which were used by less 
than 45% of the subjects to characterize this experience 
(qualities 20-31): 

Eighteen of thetwentyathletesdescribed what MASLOW would 
consider a peak-experience. Frequently during the peak- 
experience, each of the athletes recalled, he was so Involved 
in the experience that he lost sight of his "normal" conscious 
self. Some athletes went further — their Involvement caused 
•them to become one with experience. A woman discus 
thrower explained, '1 became motion, for all purposes I was 
motion." In presenting my findings, I wish to describe what I 
concluded are the basic characteristics of the peak- 
experience in sport. There are eleven qualities that characte- 
rize it. 
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Table I - Characterization of "Greatest iWloment". 



Qualitiea 



1. Loss of fear* 

2. Ability to execute basic skills 

3. No thinl<ing of performance 

4. Individual gives full attention • 
(total immersion in activity) 

5. Narrow focus of attention . 

6. The experience is perfect • 

7. Temporary phenomenon 

8. Feeling of being godlike (In Control) • - 

9. Self-validating expeffence • 
10. Non-voluntary experience 

Unique experience 

Perception of the universe as integrated 
and unified * 

Passive perception (Effortless) • 
Time-Space disorientation • 
Awe and wonder of the experience * 
Transcendence of ordinary self * 

17. Fusion of the individual • 

18. Unique being of the individual • 

19. Rich perception during experience • 

20. ^Unityof the world* 

21. Athlete In good physical condition 

22. Accornplished goal 

23. Premonition of experience 

24. Non-Classlfying perception • 

25. Important to have spectators 

26. Fusion of dichotomies • 

27. Awarene'ss of the absolute* 

28. Abstract perception • 

29. Nature of the object in itself 

30. Meaning to life In general 

31. Discussed experience with others 



Percentage of Subjects 



11. 

<?12. 

13. 
14. 
15. 
16. 



100% 
100% 
95% 
95% 

95% 
95% 
95% 
95% 
95% 
90% 
90% 
90% 

90% 
85% 
80% 
80% 
60% 
55% 
55% 
45% 

45% 

45% 

45% 

45% 

20% 

20% 

15% 

15% 

15% 

15% 

15% 



Represents qualities MASLOW (1968. pp. 74.9'6) discussed in relation to peak-experiences. 



1. Unique Experience for the Athlete 

The sport peak-experlence Is always unique — it stands apart 
rom "normal" daily livinjg. This uniqueness may be attributed 
o the intensity of the experience. A sampling of the athletes' 
»mments shows a wide diversity of experiences, and yet^at 
he same time, a remarkable similarity; a surfer reporting Ms 
eeling of oneness with a wave said. "There is no way tHls 
louid happen, twice." A swimmer noted: "This was a whoV 
lew expertence for me. I never did anything to this degree 
before. There is no way this could happen twice." A fodtball 
stayer said. "I haven't been able to duplicate it or even come 
lose to it in eight years of football." 



It is important to point out that the circumstances or soort 
environment need not be out of the ordinary in order for a 
peak-experience to occur. The uniqueness lies in the way that 
one experiences the phenomenon. For example, winning a 
game or achieving a record .(stop watch) time are not 
necessailly unique experiences. In fact, they are quite com- 
mon. It is the quality of uniqueness which causes the 
participant to regard It as a personal treasure, ^r^^-ier rnan 
any trophy. \ 
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2. Non- Voluntary 

The athlete cannot control or determine the experience; it is 
^always involuntary. One likened it to a sudden breeze on a 
calm and sultry day. stirring the garments and refreshing the 
spirit, but nothing one consciously does can make It return. 
For exampie, a swimmer revealed how he had attempted to 
repeat the experience again, but as he discovered. "I can't 
force it, although I wish I could.'' The athlete may be able, 
however, to set the stage for the phenomenon to occur by 
establishing the necessary physical and mental condition. 
This he does by totally immersing himself in the experience, 
doing whatever he needs to, in order to be 'open to the 
experience. Yet, even this will not guarantee a peak- 
experience. An athlete provides this explanation: "I am a 
vehicle for this. I initiate the performance and then the 
experience takes over." 

3. Temporary 

The sport peak-experience Is a temporary phenomenon. Like 
iihe wind, it comes and it goes. The individual undergoes a 
peak-experience, and after a period of time his heightenec)^ 
awareness returns to normal. If the Experiences were frequent, 
rhuch of the fascination would disappear. This state, if 
permanent, would be what MASLOW calls transcendence, in 
which the individual experiences a constant or unchanging 
intense state or feeling in contrast to the transient experience 
just described. 

4. Temporary Transcendence of Self 

An essential characteristic of the sport peak-experience is a 
temporary transcendence of self. In this sense, transcen- 
dence means that the athlete experiences himself in a 
(tanner different from his usual, mundane self, because he 
'^*nds a harmony, a oneness, and a totality that is normally 
lacking in the sport experience. A characteristic . of this 
harmony or oneness is the individual's union with an object, 
the environment, or the self. 

The majority of the athletes I interviewed presented explicit 
descriptions of this ego-transcendence, i.e., becoming so . 
involved with the experience itself or the object of the game 
(bat, ball) that a union is formed with the experience or 
object. A cyclist described this harmony; *'l am at one with 
everything. There is no distinction between myself, the 
bicycle, track, speed or anything. There is a oneness with 
everything." Some talked about it in terms of temporal and 
spatial changes, while others mentioned feelings o! oneness, 
.harmony, and being all together. A football player explained. 
"You forget who you are for a while . . . Hav^ you ever been so 
high while doing something that you forget where you are? 
It's almost like you're someone else." A runner also mentio- 
ned this feeling: "It is like looking at somebody else's body " 
running, which is really weird ! You think that's.not really me 
down there running. Almost like my head is watching above 
my body — a calm observer, watching his physical body." 

During a peak-experience, the athlete is no longer a separate 
self looking at the world. Rather, he merges with the pheno- 
menon and forms a oneness with a larger self orexperience. 
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5. Total Immersion 

I discovered that the individual found himself completely 
absorbed in the experience during this experience. This total 
immersion resulted' in the truest kind of visual perceiving, 
listening, or feeling. This total attention did not encompass a 
vast area or a wide perspective; instead, this attention was 
manifest as an intense concentration or feeling of presence in 
the situation. This total involvement should be differentiated 
from an all-out effort because, the experience itself is often 
felt to be effortless. When the_athlete is consciously thinking 
about how to catch a football, or the feelings he is having 
while catching the ball, he cannot be totally involved with the 
experience because part of himself is remaining on the 
periphery of the experience, cognizing about what is happe- 
ning and thereby distracting him from the experience. 

A football player referred to this centering of his attention 
when he said. "I concentrate my whole being on one thing;. 
•»thls is one of the few times I have done this ... I am just hitting 
him (the ball carrier) and nothing else." Of making a key 
block, another football player stated, "I get my mind hooked 
up with his (the man blocked) ... I get my contact. If I get my 
concentration on him tTrere'^is no way he will get away." This 
example illustrates a kind of prophetic certainty and constitu- 
tes a total concentration upon the specific activity as well as 
narrowing down of the athlete's view. 

Another aspect of total immersion is the fact that in the peak- 
experience the athlete's focus of attention is very narrow; 
many of the usual thoughts of the athlete such as. what the 
"score is, or hovy well he is doing, are absent. Thus, the athlete 
narrows his focus upon the sport activity and involves himself 
in the experience and is in harmony with it. 

The athletes described how ihey focused their total energy 
and awareness on the particular movement experience and 
became an integral aspect of the activity. A lacrosse player 
explained. "It is a world within a world — focused right there 
— I am not aware of the external... My concentration is so 
great I don'tjhjnk of anything else." 

6. Perfection of the Experience ^ 

A feeling of euphoria, of perfection, contributes to the 
temporary transcendence of self. During the peak- 
experience in sport, everything is experienced just as it 
si^iould be; air20 of the athletes claimed they would not 
Change anything. The sport peak-experience is perceived 
primarily as memorable, worthwhile and beautiful; repeat- 
edly, it was described as a sacred experience. A football player 
explained, "Everything is right, everything is in line, every- 
thing is clicking, nothing is opposing me." As revealed by a 
woman javelin thrower, "Nothing is wrong, everything is 
right." 

7. Control . 

During the sport peak-experience, the individual was at his or 
her fullest potential and felt in total control of the situation. All 
20 athletes reported this quality of being in control of the 
situation. The accounts, however, differ in two ways. First, 
some of the athletes felt a control of the situation and made 
references to its importance. A swimmer stated: "There was 
a complete and fluid control of my body, it seemed like in the 
last part of the race i was in total control. There was no pain, I _ 
was in control of the water and my total bodily actions." A 
football player revealed: 'Things were under control; my 
body could do anything ... it was almost like my body was not 
there. Everything out there could no way affect me. i could do 



402 



Mouvement. Actes du ?• symposium en apprentlssage psycho-moteur et psychologiedu sport. Octobre 1975. 



anything I wanted." This feeling of being at the height of one's 
power, as if Invincible, provides the athlete with a feeling of 
controf over whatever may confront him. Another football 
player stated. "Everything rotates around you; you don't 
rotate around it. You are on top." The player is in the center 
and controlling the situation which is pertinent in the territo- 
rial game of football. Another football player discussed the 
control he had of the crowd : "I fell completely in conlrolxjf the 
crowd; I could push a button and make it go, wild." 

The second way that the athlete experiences control was 
0xpla--ied best by a hockey player: ''Since you are in control 
a? tb^ situation, you don t think about it; it just happens ' A 
c^c^.'st explained. "I don't think about It or attempt to control 
It. It IS pertinent to take note that this cyclist experiences a 
total blackness during his peak-experiences. I asked him how • 
he kept his bike 6h the track if all he observed was blackness 
and he explained. "I just can tell where I am . . . The situation 
IS In control, not me. I experience a freedom in thaN^do 
nothing because it Is happening." 

A skier described this lack of concern to control the situation 
in the following statement. "It didn't make sense to control the 
situation. The dimensions of control were irrelevant. I didn't 
even think about It." A runner revealed : "Things are right - it 
does it on its own. I am not too concerned with controlling it' It 
s so enjoyable there is no need for control. I let it be because 
it IS so great." 

Of the athletes interviewed, those athletes who participated in 
team sports generally discussed control in regard to a 
complete control of the situation. Those athletes who partici- 
pated In an individual sport generally exhibited a lack of 
concern for control of the situation, perhaps because they 
were independent of anyone else. 

8. Loss of Fear 

Associated. with this perfection and control is a total loss of 
fear. Because the "normal "'self is transcended. a!i of the 
problems, fears and difficulties of one's everyday life are also 
transcended. All but one of the athletes interviewed revealed 
that there was absolutely no fear during their sport peak- 
experience. A football player $aid. "I knew what I was doing ; 
there was nothing to be afraid of." A skier described. "Yes 
many times I'm afraid while skiing, but this time I flew through 
It without being afraid as usual." The usual fear or pressure 
that an athlete experiences is transcended in the peak- 
experience. There are many possible explanations for this 
phenomenon. It might be because, as all of the athletes 
stated, they were In such control of the situation, or so on top 
of It all... that there was nothing to fear. There was one 
exception: a football player who revealed during his discus- • 
• slon of making six blocks In one play, that the sport expe- 
rience Is not necessarily logical. "I wanted to stop... it was' 
too perfect ... I was too afraid to let it all go through." In this 
Instance, the play was going so well that it was too much for 
him to handle, probably because blocking six men oh one • 
play is n6t supposed to happen. 
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9. Effortlessness 

Since the individual transcends himself, the movement beco- 
mes effortless. He no longer has to consciously move 
himself; he just moves. Every athlete surveyed stated that 
there was absolutely no conscious deliberation in executing 
the skill. The skier did not think. "Now I do this.'then that, and 
finally this. Many of the athletes interviewed referred to this 
as reacting or muscle memory. A football player reflected 
upon the incredible ease of a particular block: "So many 
imes I put everything into it but nothing happens. But this 
time I hit him just right and everything went perfectly. Just 
right .. effortless... I hit him and he just flew. Physically I 

f .uf ."""^^ • A hockey player 

explained. "It is just like a dream. You seem to be doing 
everything right with no problems. Everything is going for 
you. You have the physical under total control." A butterfly 
swirnrner who usually experienced agonizing pain at the end 
Of all his previous races revealed that after going all out "I 
couldnt feel any pain which is really weird, for me take 
away the pain and it is effortless. I had hardly any feeling of. 
my arms wnd legs ... my whole body was doi»:ig it with ease. 
Pain which may be associated with an all-out effort was not 
recalled by the^thletes in describing their great experience. 
A football player. In recounting a key tackle, states "There is 
a feeling of total effortlessness. There is a hit where the 
person feels like air and you feel no pain." 

1 0. Self- Validating Experience 

All of the athlete's interviewed agreed that the sport peak- 
experience IS a self-validating phenomenon. The experience 
IS total, complete, self-validating and independant of the 
exterrial circumstances. A woman volleyball player said it 
best: The experience Is in the process while participating It 
sometimes happens that the end result may distract frorn it ■ 
but It IS still valid." In all cases, the athlete knew he had a great 
experience. Even If the contest or game was lost the particu- 
lar experience, all the athletes stressed, had a beauty 
wonder and uniqueness that superceded the final score. 

1 1 . Basic Skill Level ^ 

Essential to the sport peak-experience is the ability of the 
athlete to execute the basic skill without having to worry 
about or contemplate his technique. The athlete must have 
complete control of the basic skills; if he must think of his 
next movement, then it is impossible for him to merge into a * 
union with the experience. 

The athlete does not have to be an expert with years of 
experience although in some sports it might.take that long to 
develop the necessary skills. Briefly, tfie athlete just has to be 
comfortable with an in control of the fundamental techniques 
For example, a beginning skier must be very conscious of 
every shift in body weight and must constantly be anticipating 
his next movement. Only after the Individual no longer has to 
be thinking and mentally contriving his next movement can 
the sport peak-experience occur. 
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From this study it was discovered that the peak-experience 
while participating in sport is a unique, ndn-voluntary and 
transient experience. During the peal^-experience the athlete 
,experience8 a transcendence of liis ordinary self and related 
to this are the qualities of being totally immersed In the 
activity, the movement is perfect and effortless to perform. 
The athlete also is in total control of the situation and there is 
a loss of the usual fears associated, with the activity. Finally, 
the experience Is a self- validating phenomenon and a basic 
skill level is mandatory for the athlete to have this type of 
ecstatic experience. 

The relationship between winning and the 'sport peak- 
experience remains unclear. Althoujgh it is safe to say that 
winning frequently entails a total Immersion of the athlete into 
the activity, I hesitate to advocate that athletes be encouraged 
to win in hopes that a peak -experience wiil be more likely to 
occur. In the sport world today, there is already more than 
sufficient emphasis on victory as revealed by the popular 
axions : "Loslng fs worse than death, because you have to live 
with it/' and "Winning isn1 everything, it is the only thing." 
Many 'people feel that learning the values of competition, hard 
work, discipline and victory are the major reasons why one 
should engage in sport. There are other attributes involved in 
sport besides winning such as the joy of the participation, the 
possibility of a peak experience, and many individual conno- 
tations one may derive from sport that may .occur even if 
one's team loses. The sport environment can be more than a 
competitive battleground on which Individuals prove them- 
selves or iearn jhe values of our society. It can provide the 
athlete with an environment whereby the individual can totally 
focus all his energy on one.specific task and totally immerse 
himself in the activity to the degree of becoming one with the 
experience. 

From this study it is apparent that the sport environment may 
provide the athlete with more than just exercise, competition, 
and a physical release. At times it provides the athlete with, an 
awareness of the further reaches of his or her unique self. 



1. Bejsser, Arnold, The Madness in Sports. New York: Appleton- 
Centurary-Crofis. 1967. 

2. Gslloway, T\m. The inner GamO ot Tennis, New York : Random 
Houso, 1974. 

3. Klelnman, Seymour, 'The Significance of Human Movement: A 
P^enofneiio log leal Approach." Spon and the Bcxiy, edited by 
Ellen Gerber. Philadelphia: Lea and Febiger, 1973. 

4. Laski, Marghanlta, Ecstacy, London : Crescent Press, 1961. 

5. Maslow, Abraham, The Farther Reaches ot Human Nature, New 
York: Viking Press, 1971. - . . 

6. Maslow, Abraham. "Lessons from Peak-Experiences." Journai 
of Humanistic Psychoiogy, 2 (Spring, 1967), 9-18. 

7. Maslow, Abraham, Religions, Vaiues and Peak-Experiences, 
New York: Viking Press. 1964. 

8. Maslow. Abraham. Toward A Psychology of Being, second 
edition. New York: Von Nostrand Reinhold Company. 1968. 

9. Metheny. Eleanor. Movement and Meaning, New York : McGraw- 
Hill. 1968. 

10. Murphy. Michael and Brodie. John. "I Experience a Kind of 
Clarity." inteiiectuai Digest, January, 1973. pp. 19-22. 

11. Park. Roberta. "Raising the Consciousness of Sport." Quest, XIX 
(Winter. 1973). pp. 78-82. 

12. Ravizza. Kenneth. "A Stucjy of the Peak-Experience In Sport." 
Unpublished Ph.D. dissertation; ^iJniverslty of Southern Califor- 

. nla. 1973. • 

13. Slusher? Howard. Man, Sport, and Existence, Philadelphia: Lea 
and Febiger. 1967. 

14. Thomas. Carolyn. "The Perfect Moment: An Authentic Percep- 
tion of the Sport Experience." Unpublished Ph.D. dissertation. 
Ohio State University. 1972. - . 



3G2 



404 



Mouvement Actesdu T'.symposium en apprentissage psycho-moteur et psychologle du sport. Octobre 1975. 



SOCIAL FACILITATION: 

MERE PRESENCE 

OR EVALUATION APPREHENSION 
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traditionally, one of the. central problems of social psy- 
chology has been the effect of present others on individual 
behavio/. The study of such effects had an equivocal em- 
pirical history until 2AJ0NC (1965) elegantly reconciled the 
apparently contradictory findings of previous experimenta- 
tion. Relying upon Hull-Spence drive theory, Zs^nc 
proposed that the presence of others, either coactors or 
audience members, serves to arouse drive. Since 
generalized drive energizes habits, the dominant response 
peculiar to that particular social environment is facilitated. 
The emission of well learned responses is therefore 
facilitated. However, If the responses are novel and un- 
learned, the generalized drive energizes all responses which 
Inhibits the Individual acquiring ihs particular novel correct 
response for that task. In conventional psychological 
-language, learning Is inhibited, performance is facilitated by 
the arousal engendered by the present others. ZAJONC and 
SALES (1966) confirmed the above In that subjects who were 
well trained |n a pseudo-recognitlon task (dominant 
response) benefited from the presence of audience 
members, while subjects who were minimally trained (subor- 
dinate response) suffered from the presence of audience 
members. Subsequent investigations have confirmed these 
results (e.g., MARTENS, 1969; COTTRELL. RITTLE& WACK 
1967; COTTRELL, 1968: GRANZER, 1968; MARTENS & 
LANDERS, 1969). 

COTTRELL (1968, 1972), however, prefers a greatly 
sharpened theoretical analysis of the effects of present others 
on performance. Cottrell argued that the physical presence of 
others Is neither a necessary nor sufficient condition to 
produce, the social facilitation effects. To Cottrell, the 
presence of others Is a learned source of drive In that arousal 
. Is a function of anticipating positive or negative outcomes 
from the present others. The presence of others arouses the 
conditioned stimulus of evaluation apprehension on the part 
of Individuals and it Is this learned source of drive that 
.'facilitates the response of greater habit strength. COTTRELL 
y. (1968) supported his contention with an elegant extension of 
> the ZAJONC and SALES (1966) experiment. Cottrell merely 
ad^ed a blindfolded audience condition to the alone and 
■. msm^fo audience of two. Zajonc's findings were replicated, • 

bwJ W?® blindfolded audience (merely present others) had the 
, 1^?^ ^fifoct as the alone treatment. Cottrell concluded that 
• phWcsi presence per se Is Insufficient to produce social 
facilitation effects. Cottrell's reformulation of Zajonc's original 
hypotheses has had recent empirical support (ea 
■ COTTRELL, et a/., 1968 ; HENCY & GLASS, 1968 ; KLINGEr! 

1969; MARTENS & LANDERS, 1972; PAULUS & MURDOCK 
: 1971 ; HAAS & ROBERTS. 1975). 

*ZAJONC (1972), however, has disputed Cottrell's modifica- 
tion of social facilitation theory. Zajonc maintains that the 
evaluative potential possessed by the present others is not 
necessary to observe social facilitation effects. This is sup- 
ported by COHEN and DAVIS (1973). Cohen and Davis found - 

rthat an dudlence labelled neutral produced the effects 



associated with social facilitation and that evaluative 
audiences merely exacerbated these noted effects. But one 
must question the effect of present others labelled neutral in 
Cohen and Davis' .study. The audiences were designated as 
passively watching, but this is the same condition as some 
studies terming the situation evaluative (e.g., COTTRELL, ef 
a/., 1968). Hence, as Cohen and Davjs admit,. the subjects 
may have attributed evaluative potential to the audience. This 
Is plausible particularly^ when the sublects were Informed that 
the audience members were psychology students (or psy- 
. chology professors) and the students\were participating In a 
psychology experiment. It is easy to see that the subjects may 
have Imputed evaluative overtones to the audience. 

RAJECKI ef a/. (1974), however/ found that merely present 
others (blindfolded audience) produced the soclal facilitation 
effect. Rajeckl ef a/, led either a blindfolded confederate or a 
regular confederate Intp the presence of the subject and 
found that both produced the same facultative effect. Rajeckl 
ef a/, interpret this as evidence to support ZAJONC (1965) 
and they seriously call Into question the contentions of 
COTTRELL (1968, 1972).. Thus, the issue remalrts un. 
resolved r Is the social facilitation effect a function :of the 
presence of others or Is the effect a function of the evaluation 
potential Inherent In the situation? The present experiment 
. attempted to determine the effect of presence of others and 
evaluation potential on. learning a complex motor task. 
Presence and evaluation potential were Investigated In a 2 x 
2 (Presence x Evaluation Potential) factorial design, it was 
hypothesized that Cottrell would be supported If a main effect 
of evaluation potential materialized, and that Zajonc would be 
supported if a main effect of presence materialized. 

METHOD 

Subjects 

The subjects were. 40. female university students recruited 
from the Department of Physical Education at the University 
of Illinois. Each was ai^signed at . random to one of four 
experimental lioalitions with the restriction that an equal 
number of su5)ject$ appear In ec^nh condition. 

The task was e moior maze. The subjects directed a ball 
bearlftg through the maze while altering the angles of the 
maze top by means of two control handles. The left hand 
altered the side to side slope, the right hand controlled the 
front to back slope of the niaze. The maze consisted of a 
.series of pathways with cul-de-sacs which the subject 
attempted to avoid In order to optimize performance. The 
experimenter electronically recorded the time It took the 
subject to complete the task. 
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The experimental setting consisted of two adjoining rooms. 
The subject, and confederates when appropriate, were In one 
room while the experimenter was always in. a separate room 
visually and audltorially removed from the subject. 

363 

etpsycholOgiedu sport. Octobre 1975. 405 



ERIC 



Procedure 

The subject came to the testing site at a prearranged ti.me. 
The experimenter met the subject at the door and escorted 
the subject to the experimental room down a small corridor 
that opened up . into the testing site. She brought the subject 
to face the task* and explained that she. was interested in 
testing women on learning motor tasks in order to establish 
learning norms for women on such tasks. The experimenter 
explained that little work had been done on women in the past 
and it was essential to establish norms for females. 

The experimenter then sat the subject down in front of the 
task. The stool was adjusted so that the subject could reach 
the handles; at ease and felt comfortable. The experimenter 
then explained the task to the "subject. The subject was 
instructed on the correct procedure to hold the handles and 
given a demonstration how the handles altered the slope of 
the maze top in order to propel the ball bearing along the 
maze. The subject was Informed that the essential element of 
the task was to get the ball bearing around the maze as 
quickly as possible. 

The subject was instructed how to shift the ball bearing at the 
completion of each trial. The subject lifted the ball bearing 
from the end cul-de-sac and placed it into the begin cul-de- 
sac at the completion of each trial. The subjects were told to 
begin each trial in their own time. The act of lifting the ball 
from the end cul-de-sac and placing it into the begin cul-de- 
sac was sufficiently long to allow the experimenter to record 
the time and to clear the clock before the subject began a 
subsequent trial. 

The experimenter then went into the next room ostentatiously 
to ensure that the equipment was ready. The experimenter 
then triggered a switch that lit a signal light outside the 
experimental site which informed the confederates that they 
were to enter at that particular moment. In all treatments the 
experimenter feigned surprise as the confederates entered 
the room. Unknown to the experimenter, confederates ran- 
domly chose whether the pi'osence of others was evaluative 
or mere presence. 

For the evaluative audience treatment the confederates 
asked the experimenter if they could observe the experiment. 
This was the first time the experimenter knew which treat- 
ment the confederates were to administer. The experimenter 
replied "But I have already started.*' The confederates looked 
at each other and remarked that it was of no consequence. 
The experimenter th^n brusquely motioned the confederates 
to the two chairs and Informed therp they could watch from 
"over theire." The experimenter then explained to the subjects 
that the students were from a motor learning class and had 
requested to observe a motor learning experiment.- The 
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experimenter then directed all her comments to the subject. 
The confederates took up evaluative postures in the two 
chairs by the table and put notebooks on the table in order to . 
write comments. 

In the merely present condition the' confederates informed - 
the experimenter that they were to prepare "themselves for a 
perception experiment in another laboratory." The ex- 
perimenter then motioned the confederates to the two chairs 
and stated that the apparatus was "over there." The ex- 
perimenter then explained to the subject that the con- 
federates were In a perception experiment and had to 
prepare themselves for the experiment.. While the ex- 
perimenter was explaining this to the subject, the con- 
federates feigned switching on the noise from the- noise, 
maker to the earphones and adjusting the volume while each 
holding an earphone to an ear. They nodded satisfaction and 
sat down with the earphones and then placed blindfold 
goggles on. The experimenter then directed all comments to 
the subject. 

If the confederates did not enter on cue, this was a signal to 
the experimenter that the treatment was a no-audience con- 
dition and the experimenter then randomly selected whether 
the treatment was evaluatjve or not. If the treatment was 
evaluative, the Experimenter came in and informed' the 
subject that she was going to videotape the rest of the 
experiment for future reference. The experimenter then 
brought out and set up a portable video camera in full view of 
the subject. The video camera was directed at the subject 
and the top of the maze. The experimenter then feigned 
focusing the camera, checking recording apparatus, asking . 
the subject to move the table top, eicjn order to convince the 
subject that the experimianter was actually recording the 
trials. In actuality, no recordings were made. If the treatment 
was non-evaluative, then the experimenter did not give any 
instructions to the subject but merely continued with the 
experiment. ^ 

Once the confederates were in place, or the video-camera 
was set up, the experimenter then asked the subject to fill in a 
questionnaire on "how you feel" right now. The 
SPIELBERGER (1970) state anxiety questionnaire was given 
to the subject and she filled In the questionnaire. 

When the subject had completed the questionnaire the 
subject.then began the 15 learning trials in one of the four 
conditions. This created a 2X2 factorial design with 10 
subjects in each cell. Immediately upon completing the trials, 
the confederates In the presence conditions left. In the video 
camera condition, the experimenter "switched off" the_. 
camera. The experimenter then completed the next phase of 
the .experiment which was fo. give^ the subject a post ex- , 
perlmental questionnaire in which- there was a second / 
Spielberger state anxiety scale. / 

All subjects were then fully debriefed and requested not to 
discuss the experiment with anyone for the duration of the' 
experiment. ^ ^ 

RESULTS 

Figure 1 presents the time in seconds each of the 4 groups." 
took to complete the task overjhe 16 trials. The 16 trials have 
b.een blocked into 6 blocks of 3 trials for ease of presentation. 



Mouvement. Actes du 7* symposium en apprentissage psycho- moteur et psych clog le du sport. Ociobre 1975. . 



EKLC 




ERIC 



the data presented in Figure 1 were submitted to ah analysis 
of variance with two levels of .evaluation, two levels of 
presence of others, and five levels of blocked trials. The 
analysis of variance revealed that the main effect for trials 
was significant which indicated that subjects learned the task 
over the 15 trials (F [4. 144] = 14.31, p < .001). There were no 
significant Interactions. 



Figure 2 presents the time in seconds each group . took to 
complete the task when the means were averaged over the 15 
trials. Analysis of variance results pertinent to this data; 
revealed -that the main effect of evaluation was significant^, 
(F[1. 36] = 15:03, p. < .001). There was no significant main 
effect for presence of others (FJt^J61_3JL34T-p^.051rTlii^ 
maj^beJnt€^pxeted-^s-sopportTfig7tF^^ emanating 
from^eOTTRELL's (1968. 1972) interpretation of social 
facilitation effects. However, a significant interaction of (F (I,- 
36] 4.99, p < .05) warranted analysis of the simple main 
-effects. 



Figure 2 - Mean performance of groups. 
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Individual comparison F tests were conducted on the data 
and revealed the following reliable effects: Video group 
. compared to the alone group (F [1, 18] = 18.73. p < 001)- 
video group compared to the evaluative audience (F [1 18] = 
4.69» P < .05); video compared to the blindfolded audience s 
(F[1, 18] = 9.69, p < .01); and the ev^aluatlve audience group 
compared to the alone group (F [1, 18] = 5.63,p < 05) 
Falling to achieve significance on the individual comparisons 
were the alone group compared to the blindfolded group (F = 
l:f J: evaluative audience group compared to the 

blindfolded group (F < 1). 



An analysis of within subject variability was also conducted 
The main effect of evaluation was the only significant effect 
(F[1. 36] =r 5.99, p < .01). This revealed that subjects who 
were evaluated had reliably greater within subject viiriabllity 
than the non-evaluated groups. 

In terms of the arousal measure, analysis of the Spielberger 
State Anxiety Scale revealed that no reliable differences in 
arousal occurred. However, the evaluation main effect was 
marginally significant (F [1. 36] = 2.88, p = .09). Interestingly 
the pattern of-the arousal measures is very similar to the 
performance measures as can readily be seen by comDarina 
Figure 2 and Figure 3. . 



Figure 3 - Mean arousal level of groups. 
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DISCUSSION 

The present experiment was predicated upon ZAJONC's' 
(1965) expianation of the social faciiitation phenomenon and . 
COTTRELL's (1968» 1972) learned drive relnterpretation of 
Zajonc's original formulations. Zajonc stated tha^ the mere 
presence o{ others is a source of arousal and sufficient to 
reliably Interact with task performance. Cottrell. on the other 
hand, hypothesized that the mere presenclB of others is not 
the source of arousal in sociar facilitation research. Rather, 
the source of arousal resides in the anticipation ot positive or 
negatlygjQUtcdmes of performing in. the presence of others. 

The ordering of the groups in the present experiment 
conforms to the predictions of sociapfacilitatipn theory the 
greater the arouSal, the greater the inhibition of learning. The 
order of arousal of the groups was as follows: Video taped ; 
evaluative audience; blindfolded audience; and alone group. 
The order of inhibition of learning followed the identical 
pattern. Thus, it meiy be concluded that the results of the 
present experiment support social .facilitation theory. 
However, whether the results support either ZAJONC (1965) 
or COTTRELL <1968, 1972) is somewhat more enigmatic. 

Certainly, the results of the present experiment seem to make 
clear that those social situatibns which were labelled 
evaluative reliably inhibited learning of the motor maze when 
compared to the alone group. The blindfolded audience, the 
mere, presence; condition, did not reliably inhibit' learning. 
However, the fact that the blindfolded audience did not 
reliably differ from the evaluative audience cautions against 
premature generalizations supporting either the explanations 
of Zajonc or Cottreil. 

COHEN and DAVIS (1973) attempted to reconcile the Zajonc 
and Cottrel explanations when they concluded from their 
study that mere presence does affect task performance in the 
way anticipated and that evaluation apprehension merely 
exacerbatei? the effect. However, other explanations may also 
account for the social facilitation effect. One possible ex- 
planation of the phenomenon may reside in the social 
predictability of the present others. ZAJONC (1972) refined 
the ^definition bf ''mere presence" of audience members. 
Zajonc maintains that in the presence of others some degree 
of alertness or preparedness Is expected of subjects because 
the subject does not know what novel or unique responses 
will be required of him iVthe next few moments. The subject 
Is therefore; aroused .as a function of the degree of predic- 
tability of the audience. Blindfolded audiences are more 
predictable than slght^ audiences and thus are less 
arousing^ The above is speculative but support has been 
furnished by RAJ^IjCI ef a/. (1974). 



However, RAJECKI ef a/. (1974) had another Interesting 
finding In that blindfolded and unblindfolded mannequins 
had the same general effect as blindfolded and sighted 
audiences. One would venture to assume that a mannequin 
presents a totally predictable audience, yet the subjects 
became aroused. Likewise. COHEN and DAVIS (1973) and 
the present study had a vjdeo camera present In the room In' 
certain conditions^ The video camera is also predictable In 
operation, yet both studies witnessed increased arousal and 
social facilitation effects. A second explanation of the social 
facilitation effects thus presents itself the degree of 
possible distraction Inherent within the social environment. 
RAJECKI et at. (1974) and LAUGHLIN (1975) suggest that 
such a distraction hypothesis may be viable to explain the 
findings of traditional social facilitation research. 

An interesting finding In the present study is the result of the' 
video camera group. The video-camera was very reactive In 
that subjects were most aroused and inhibited in their motor 
responding compared to the other groups. Why should this 
be? In subjectivet^terms, the production of a camera In social 
situatibns, whether family gatherings or teaching situations, 
certainly changes behavior, sometimes markedly, if we may 
accept for the moment^that the presence of the camera Is 
distracting to the Individuals present, for whatever reason, 
then It Is plausible to reason that the powerful effect of the 
video camera In the present study, and the COHEN and 
DAVIS (1973) study. Is due to the distraction engendered by 
the camera, the effect of the mannequins in the study by 
RAJECKI ef a/^ (1974) would also be predicted by such a 
distraction hypothesis. Certainly, neither Zajonc nor Cottreil . 
could adequately explain both the mannequin and camera 
effects. 

The above is somewhat speculative, but at least.is plausible 
given the extant literature. The so-called theory of objective 
seif'^awareness (WICKLUND & DUVAL, 1972) woyld-also be 
more parsimoniously explained within a distraction hypothesis 
framework. It would seem that new procedures and new 
directions are needed in order tb' determine more fully the 
phenomenon traditionally termed social facilitatioh. 
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/ LONGITUDINAL STUDY OF THE 
' SOCIAL PSYCHOLOGICAL 
PROFILE OF FEMALE 
MSKETBALL PLAYERS 



Vietta E. Wirson 

t Associate Professor 
York UnNersity * . o 

•Research studies on the personality of female sports par- 
. ticipants "have become numerous in the past decade ; 
however, no.definitive personality prdfile has been Identified 
Studies show that gefherally athletes differ from the normative 
population and some differ according to sport but the 

• traits upon which they differ appear Inconsistent from study 
to study. The apparent conflicting findings may be due to 
differences in the tests used, ages of participants, regionality 

• of subjects, skill levels, and treatment' of the data. The answer 
to. these questlons,wil(,jiot be forthcoming until longitudinal 
studies, psychological theories and comprehensive com- 
parisons such as.HARDMAN (1973) and BIRD (1971) have 
undertaken are completed.' 

BELL (1955) used the California Personality Inventory (CPI) to 
compare -Iowa basketball players with their high school non- 
baskiBtball peers. The female players, were found to be more 
impulsive and dominant, and lees feminine, but- had higher 
self-acceptance and social presence scores than the non- * 
players. A questionnaire revealed that the basketball players 
participated In more interscholastic activities, held more 
elective offices and were selected more often as friends than 
their non-playing counterparts. 

A later report on Iowa high school athletes by KELLEY (1 970) 
. showed that female athletes had higher^CPI scores on the 
measures of poise, ascendency and self assurance than non- 
athletes.\ The non-participants were, more feminine and 
^ showed higher scores on measures of intellectual and in- 
. terestmodes. Trait scores among the golf, softball. basketball 
and track and field groups showed several significant 
differenciBs with the general finding that golfers scored more 
positively on more measures than the ojher three groups 
Basketball players had the highest femininity score among 
the athletic groups/— : o 
"•" • L_ " ^ ' • it 

College (jiodern dancers* CPI trait^^ere compared to basket-^ 
ball players* by BIRD (1j965). Thei)asketball players scored 
V higher on the communality scale while'the dancers' scores 
. were 'higher for flexibility :and femininity: 

LtVY (1970) studied 5 female ^ sports groups and a non- 
;^ Mrticlpant group and found no significant differences among 
the 5 sports groups on any of the 18 traits. Only 7 differen<ies 
were found when the non-participants were compared v^ith 
each qf the 5 sports groups across all 18 traits. The only 
significant difference for the basketball players was that they 
' Were less femlnine\than the non-participanjts. 

; Another study of college sports participants who qualified for 
V regional ' or' section tournaments w§s conducted by 
: JOHNSON (1972). Intragroup comparisons of bowlers. 
: -golfers, basketball and fieldhockey players revealed 12 of 18 
= significant CPI trait dIfferences.The basketball group h^d the 
•.. '^^^^ scores on every one of the 12 significant traits when 
cpnfpared with the pther three groups. Johnson summarizes 
, the basketball player in this study as"a self-centered, socially 
awkward, and Intellectually and. socially Inhibited person " 



The purpose of this study Is to ascertain* the personality 
characteristics of a group of young basketball enthusiasts 
and assess their involvement and interests In activities other 
than basketball. The group will be studied' for 9 years In ah 
attempt to determine changes over time, 

METHOD 

In June 1970 at the Patsy Neal Basketball School, (PNBB). 63 
girls, voluntarily conD;pleted a CPI inventory and a 
demographic questionnaire. The test was administered by 
the investigator during the late afternoon in a group setting. 
The Ss came from the Southerp states of the United States 
and had a^mean ag^ of 14.8 y;ears. The national norms for 
high school girls used as research (GOUGH, 1971.), showed 
no differences between .national and regional norms*for the . 
Southern states, ' 

The ' CPI and another demographic questionnaire were 
mailedo to the home address for each of the original par- 
. ticipants in June 1973, Only 23 Ss. 36.5%. returned the 
material completed: pver one-third pf the original Ss in the 
sample had packets returned due to no forwarding address 
with the remaining 30% not responding. 

RESULTS 

The trait scores from the CPI questionnaire for the 63 Ss from 
the 1970 PNBB school were compared with the national 
norms by utilizing a two-ta(led t-test. 

The CPI trait scores for the 1973 sample of 23 Ss were ' 
compared with their own 1970 trait scores. A two-tailed t-test 
was used with the ',05 level of confidence accepted for both 
analyses. ' 

Information tabulated from the 1970 and 1973 d'emographic 
questionnaires was reported in percentages.. 

The means, standard deviations and t-ratios for the CPI trait 
scores for all groups are presented in table I. 
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Table I Meant, Standard Devlatlone, Meets for PNBB iSroups. 







Scale 


1970 PNBB 


Norms 




1970 PNBB 


1973 PNBB 










N » 


63 


N s 


4065 




N 


23 


N 


= 23 . 


t-test 








Mean 


SD 


Mean 


SD 




Mean 


SD 


Mean 


SD 






1. 


Dominance 


28.5 


5.3 


23.7 


6.1 


7.002 


30.5 


4.5 


31.4 


5.1 


0.65 




o 


CflDficitv for 


























Status 


- 18.2 


3.7 


16.0 


4.9 


4.802 


19.2 


4.1 


20.1 


3.7' 


0.72 


Claee 


3. 


Sociability 


25.7 




21.4 


5.7 


7.852 


27.2^ 


3.8 


27.7 


2.6 


0.59 




4.- 


Social Presence 


34.4 


4.7 


31.1 


5.8 


5.48 2 


36.7 


3.9 


36.7 


4.6 


0.00 




5. 


Self-acceptance 








A A 

4.4 


5.54 2 










1.85 




6. 


Sense of well 




























33.3 


4.9 


34.6 


5,7 




34.1 


4.0 


35.8 


3.3 


1.57 




7. 


Responsibility 


30.4 


4.1 


30.0 


5.6 


0.78 


29.8 


3.8 


30.7 


4.7 


^ 0.75 




8. 


Socialization 


39.1 


5.1 


39.4 


5.6 


0.51 


39.1 


5.8 


39.4 


5.9 


0.17 


Class 


9. 


Self-Control 


22.5 


7.6 


27.6 


8.5 


5.32 2 


22.4 


7.5 


26.9 


8.H 


1.91 


II 4 
II 


lU. 


i oierance 


18.3 


4.2 


18.7 


5.5 


U.f 4 


18.7 


3.7 


22.5 


3.8 


O.f O 




11. 


Good Imsression 


lO.D 


5.2 


10./ 




3.22 2 




C 7 
Q.f 


1 <5 7 
10./ 


0.0 


1.35 




12. 


Communality 


25.8 


3.9 . 


26.1 


1.9 


0.63 


26.2 


2.9 


26.2 


1.6 


0.00 






• — 
























13. 


Achievement via 


























conformance 


24.2 


4.3 


24.1 


5.3 


0.22 


25.3 


4.0 


27.8 


4.5 


O AO 1 

2.03 ' 


Class 


14. 


Achievement via 






15.15 
















lll> 


15. 


independence 
Intellectual 


.15.6 


3.8 


4.2 


0.19 


15.4 


.. 3.7 


18.7 


3.0 


3.312 






efficiency 


35.0 


5.4 


34.4 


6.5 


^ 0.92 


36.4 


4.7 


39.4 


3.8 


2.38' 




1.6. 


Psychological 






















Class 




mindedness 


10.0 


2.6 


8.7 


2.6 


4.222 


10.6 


2.3 


11.6 


2.7 


1.28 


IV* 


17. 


Flexibility 


" 9.6 


3.6 


8.9 


3.2 


1.54 


9.7 


2^9 


8.9 


3.5 


0.82 




18. 


Femininity 


21.4 


3^9 ' 


24.1 


3.5 


3.852 


20.2 


3.7 


20.8 


3.§ 


0.50 



1 . p < .05 level. 

2. p < .01 level. 

3. Measures of poise, ascendancy, and self-assurance. 

. 4. Measures of socialization, maturity, and responsibility. 

5. Measures of achievement potential and intellectual efficiency. 

6. Measures of intellectual and interest modes. 



Table I highlights the fact that 10 of 18 traits for the 1970 
PNBB School Ss were significantly different from the national 
norms. When the 23 Ss original CPI trait scores were 
compared with their 197*3 scores four traits showed signifi- 
cant differences. 

The CPI profile of the 63 original Ss as compared to the 
national norms for the same age group is illustrated in figure 
1. 
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Figure 1 - CPI Profiles of 1970 PNBB Group and National Norms. 
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The PNBB Ss were significantly higher than the norms In the 
traits of donninance, capacity for status, sociability, social 
presence, self-acceptance and psychological mlndedness. 
They were significantly lower in the CPI traits of well-being, 
socialization, good Impression and femininity. , 

Upon retesting three years later, the 23 Ss CPI profiles were 
compared with their original profile and are illustrated in * 
figure 2. Retesting showe<$ significantly higher scores on the 
traits of tolerance, achleverrtent In settings requiring confer- 
mancy, achievement in settings requiring independence, and 
Intellectual efficiency. 



Figjre 2 - CPI ProfilMof 1970 PNBB Group and 1973 PNBB Group. 
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A summary of the 1970 demographic questionnaire Is 
presented in table 2. 

Table 11 lllustrates^that the 1970 PNBB Ss were active In other 
sports and notes that male members of the family were 
Involved In the teaching of basketball skills to the girls. 

A summary of the results from the demographic question- 
naire returned by the 23 Ss In June 1973 is presented in table 
III. Highlights from the 1 973 questionnaire revealed that the Ss 
remained very active In Interscholastic basketball with ap- 
proximately one-half of the Ss playing on a championship 
team and/or being selected as an "all-star." They were also 
very active in other extramural activities and reported 
numerous honors and awards In scholasti ; endeavours. 



Table II - Summary of the 1970.PNBB School Demographic Questionnaire. 



1. Age Range 

2. Numt»er of Siblings In the family : 

1 

, 2 
3 



12-17 



6.3% 
31.7% 
28.6% 



3. Age when you first started to learn to play basketball 

under 6 
7-9 
. ^ 10t12 



4. Who first taught you to play basketball 7 

Teacher or coach 
Fathers 
Brothers 
Boyfriends 

5. Where cild you learn to play basketball 7 

School 
Home 
Recreation 
Department 

6. What other sports do you regularly participate In 7 

Swimming 
Softball 
Tennis 
Volleyball 



6.4% 
20.6% 
46.0% 



57.7% 
16.5% 
10.3% 
6.2% 



42.3% 
34.6% 

14.1% 



23.0% 
21.6% 
12.3% 
11.8% 



Mean 



4 

5 or more 
No*Answer 



13-15 
No Answer 



Girl friends 

Mothers 

Sisters 



Church 
Other 



Badminton 
Bowling 
Gymnastics 
Others 



14.5 



17.5% 
6.4% 
9.5% 



17.5% 
11.1% 



6.2% 
3.1% 
0.0% 



1.3% 
7.7% 



9.3% 
6.4% 
5.4% 
10.2% 
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Table 111 - Summary of 1973 PNBB School Demographic Questionnaire. 



1 . Did you fMirtlclpate on the following basketball teams during the past three years 7 



1970- 71 

1971- 72 

1972- 73 



tntramurats 
Yes ■'. No No Answer Yes 

26.1% 47.8% 26.1% 82.6% 

30.4% o 47.8% 21.7% 78.3% 

47.8% 34.8% 17.4% 65.2% 



Interscholastic 

No No Answer 
13.1% 4.3% 
21.7% 0.0% 
26.1% 8.7% 



Have you been selected as an "all-star" In basketball during the past three years 7 

Yes 47.8% ' ^ t No 

Have you participated on a "championship" basketball team during the past three years 7 

Yes 56.5% No 

Have you been selected as an "all-star" S«i any other sports during the past three years 7 

Yes 21.7%' No 

¥ ' • fmi participated on a "champXohshlp** team In any other sports 7 

Yes 21.7% No 



Recreation orAAU 



Yes 
8.7% 
26.1% 
30.4% 



No 
73.9% 
86.6% 
36.5% 



52.2% 



43.5% 



78.3^> 



78.3%. 



No Answer 
17.4% 
13.0% 
13.0% 



6. Wli^i^t other honors, iet^ards or recognitions have you recefved durl^^ 

Only 2 Ssresponded that the/ did not receive awards or honors. The remainder of the Ss» reported a varied and Impressive list 
of awards end S^c^nors ranging from who's who In American High Schools, a professional singer, a student council president, a 
drum tfTjajorette award and a beauty contest winner. 



DISCUSSION 

The 19/5> CH profile for the PNBB Ss showed the group to be 
sigrilflcar% different In a positive direction from the nor- 
mative P'jpuldtlon and confirms the findings of BEL L (1955). 
KELLEY (1970) and BIRD (1965) ard is Ki c'Jrect .opposition to 
Ihe ri?sults obtaln^d from JONHSON's (1972) somple. The 
ciSiferenc^ ,^py be accounted for by fa€l that the ^*NBB 
.Ss and those of Bell and Kelley are hi^^i '-ro/fodi students and 
ili/e in I '^^as where i^Bsketball for girls ' ; .i positive s'ic*::^My- 
rcjlnforcud activity. Th'8 differences in iigc an£» skiil level or the 
examples may also account for th^ profile differences. 
Howe\/(^r, 11 of the PNBB Ss were selep.:ed as Mghiy skilled 
"all-stars" by their peers and coaches and their pro\\\& was 
<iot significantly diffsrent from that of the toia! sample. 



The profiles of the 23 Ss who were.retested changed in those 
traits that one wc>uld expect to change over tim^ (achieve- 
ment potential and Intellectual efficiency). The lack of change . 
on the other traits may be even more Important If one 
interprets them as being relatively stable measures of per- 
sonality. If this remains true on future testfng. it suggests that 
the personality factors, as measured by the CPI. were 
developed and stabilized earlier than age 15. Thus, It would 
be interesting to know at what age these Ss first appeared as 
balng different from the normative population. 
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The 1970 demographic questlonnalrt .aled the expected 
finding that most girls learned be; i ef Ji skills from coaches 
and teachers but It may be nolew , ..jat it was fathers and 
brothers who also particlpateu ^ teaching skills while 
mothers and sisters generally were viot Involved This Is 
rather unexpected as one would eXfJect their mothers or 
sisters to have participated In basketball due to the long time 
span that basketball for women has remained an Important 
social function. The popularity of the sport In the Southern 
states probably explains the relatively young age of Initial 
participation. The PNBB Ss also participated In a number of 
other sport activities Indicating less "specialization" than'one 
might anticipate for this region. 

The 1973 follow-up questionnaire further supports the'idea 
that these Ss.were "activists" In that over one-half played on 
championship basketbalMeams, over 20% were on cham- 
pionship teams or "all-stars" In other sports as well as an 
extremely Impressive list of honors In scholastic and non- 
sport extramural activities. The diversity ranged from 
professional musicians to Who's Who In American High 
Schools to cheerleading awards. 

The Ss In this sample appear to be a well-adjusted group with 
capabilities In many diversified activities. 
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